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SCIENTIFIC RESEARCH, THE HOPE OF THE SOUTH’ 

By Dr. GEORGE D. PALMER 

UNIVERSITY OF ALABAMA 


I WISH, to discuHS the iniportancA* of scientific 
research to the nation as a whole; second, to contrast 
the scientific research done in the North and the Far 
West with that done in the South; and third, to sug¬ 
gest ways o£ building up scientific research organiza¬ 
tions in the South or in any other region. 

We all know about the ‘^Report on Economic Condi¬ 
tions of the South'* prepared by the National Emer¬ 
gency Council for President Roosevelt, and his 
statement that “The South presents right now the 
Nation's number one economic problem.” This report 
emphasizt^s our poor ranking in education, housing 
facilities, etc., but barely mentions our low ranking in 
the field of scientific research. This is all the more 

1 Address of the retiring president of the Alabama 
Academy of Science, Birmingham, Alabama, March 29, 
1940, 


remarkable since we now know that the present status 
of the United States as the leading nation is due pri¬ 
marily to the unbeatable combination of business and 
scientific research^ backed by our great resources. 

Big business to-day is exploiting the fruits of our 
scientific research laboratories—our last remaining 
frontiers, our so-called “inner frontiers*'—as during 
the past century it exploited our exterior—or geo¬ 
graphical—frontiers. There is one big difference now 
—we shall never run out of “inner frontiers.” Suc¬ 
cess in one field of scientific research immediately 
presents many new and worth-wliile fields. 

It is this scientific i^esearch, chiefly in the fields of 
applied chemistry and physics, backed by excellent 
industrial organizations, which has enabled us grad¬ 
ually to forge ahead of all other countries. Our nation 
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has at last inteBsely interested in soientidc more <»n brains and ISBS We create ont new 

reseaxeh^ chiefly because there is ^^oney in it’' and 


also security against war. Dr. C. M. A. Stine, of the 
du Pont Company, vice-president in charge of research, 
has said that soientifle research is a ^^deflnite contribu¬ 
tion toward the maintenance of peace.” It is the most 
useful tool of the democracies. If, as Walter Lippmann 
writes, “The democracies have become softened by a 
false sense of socurity,” all the more do we need scien- 
tifle research organisations to keep ahead of tbe dicta¬ 
torships. 

Our nation has now become the Centex* of scientific 
research primarily tlirough the large amount of work 
done during the past ton years by our industrial, edu¬ 
cational and governmental sciontiilc research organiza¬ 
tions. Approximately $500,000,000 is invested each 
year in scientiflo research in tbe United States. Half 
of this, or $250,000,000, is invested by industrial con¬ 
cerns practically all in tbe North and Far West; tbe 
other half is invested by governmental and educational 
institutions, primarily in the North and Far West. 

Three examples will indicate the extent to which 
industry invests in scientific research. Note that I use 
the word ‘^invest” and not ^^apend.” ,The research 
budget of the du Pont Company for the year 1939, was 
$7,000,000; that of tlie Dow Chemical Company, $1,- 
400,000. The California Fruit Growers Exchange 
reports that their research for the past twenty-five 
years has “so far paid more than $8,000,000 in direct 
profits to growers and has led to two by-product 
plants.” Twenty years ago there were about 100 com¬ 
panies investing money in scientific research, To-day, 
there are over 2,000 companies, practically all in the 
North and Far West, investing huge sums of money 
in soientifle research. Now double the amount of work 
done by these 2,000 companies, and you will have the 
total of all research done, including that done by about 
200 universities, colleges and various research institu¬ 
tions, again, located primarily in the North and Far 
Wesl>“-the richest sections of our country—thus mak¬ 
ing these rich sections richer. 

There is never any doubt about the profits of organ¬ 
ized scientific research, and these profits are progres¬ 
sively increasing in these modem times. In fact, the 
depression years have been the most outstanding years 
for industrial scientific research. This industrial scien¬ 
tific reseanih is leading us into prosperity and will 
continue to lead us through prosperous times. We 
are in a “new era,” a more realistic world, whether we 
like it or not, based more and more upon scientific 
research. This condition Cixists primarily because we 
now have in the United States more cooperation be¬ 
tween tbe men of busifiess and the meJi of science, 
James Truslow Adams, the historian, states in “Democ¬ 
racy at Work” that, as a nation, “We depend more and 


horiootis xn the laboratory.” 

Because of the cotmnemal importance of scientific 
research, many new ctmeems are eetahliabing, axxd 
many older concerns are expanding their research 
laboratories. For example, the American Cyanamid 
and Chemical Corporation has just completed its mag¬ 
nificent new scientific research laboratory in Stamford, 
Connecticut. The American Telephone and Telegraph 
Company recently announced that it will build a new 
$3,000,000 research laboratory at Murray Hill to be 
completed in 1941. Many more laboratories have been 
completed and others announced for completion in tbe 
near future. 

The importance of scientific research is well illus¬ 
trated by recent developments in the airplane industry. 
According to a recent announcement, most of the re¬ 
search has been completed for building bombers capable 
of flying across the ocean and back on one fueling. 
More research will bo done, and we will make this 
trausatlantio round trip bomber, and so it goes. This 
probably means that transatlantic round trip bombers 
win eventually end the United States’ isolation policy. 

To realize the importance of scientific research, one 
only has to think of some of the things that we did not 
have ten years ago, such as transoceanic passenger air 
service, streamlined trains, new nylon synthetic silk for 
hosiery, glass-building blocks, glass textiles and insula¬ 
tion materials, new synthetic rubbers, television, new 
and very strong plywoods, synthetic vitamins and hor¬ 
mones, sulfanilamide and eulfapyridine drugs, etc. 
This in itself shows that business has invested heavily 
in its research laboratories during the past ten years 
of depression. Certainly, a great future awaits us in 
the United States. This is impressed upon one when 
he remembers that the bulk of sciontifle industrial re¬ 
search in tbe United States only began with World War 
number one. 

We are remaking the worid thror^h our *^nner fron¬ 
tiers^^—our organized research laboratories. The whefin 
of our future mechanical civilization depends upon 
them. At the present moment, a large number of new 
products of the research kboratories are abnost ready 
to be put on the market. Borne ai^e being tried now 
on a small sc^ale in certain sections of the country. All 
these and many more will be commonplace in a few 
years. Thus we may easily visualize the tremmidous 
effect of scientific research ujpon Our nation as a whole. 

Now, 1 should like to emphasize the effect of Soientifle 
research on a given geographical section of the eountry- 
It is now well known that our “inhef frontiers" are in 
the scientific research laboratories. We can no longm^ 
go West! Wo are now devdoping a new ei^iliiation 
based upon the products of the 
{aboratories* As a result of tlfis 
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reMireh activity in th« United State? (about $500,- 
OOO^OOO tKxpended annually) the following rule standn 
out in bold relief: Th0 prosperity of « reyion is roughly 
proportionul to the Humber of patents taken out in 
that region. Consequently, you can readily underatund 
that it is highly imporiatii that the South take steps so 
that Southerners intensely interested in the South will 
take out patents and develop fields which will utilize 
the resources of the Soutii rather than those of some 
other section. This will create new industries and 
additional jobs in the South. 

1 realize the tremendous importance of the social, 
economic and educational forces that have such power¬ 
ful influences upon our lives, yet as I see it, at the 
present stage, the South^s number one problem is the 
utUizaiion of its natural resources through scientific 
research. Our scientific r(^Arch is lagging when com¬ 
pared with our social, econoinic and educational prog¬ 
ress. The questiou immediately arises, what steps 
should be taken to enable the South to utilize its own 
natural resources? The gcneiul answer is—simply 
build up scientific rcsGarch organizations similar to 
those in the North and For "West. Everything in 
science, as in other fields, is becoming highly organ¬ 
ized. A lone scientist or inventor is able to do little. 
At the present time, we, in the South, need organiza¬ 
tion and help, but we should help ourselves. We should 
develop our own scientific reaearcti^ organizations for 
work on Southern resources. This may be done in 
many ways. 

In the past, it has taken n man with determination, 
fighting ability, salesmanship and i?nagination to build 
up single-handed an industrial research laboratory in 
the South, We have had few such men. The only 
ones, so far as I know, are Theodore Swann, who lives 
in Birmingham, the late Charles H. Herty, who 
pioneered our new newsprint paper mill and labora¬ 
tory at Savannah, and William H. Mason, of Laurel, 
MisBiasippi, who started the Masonite Corporation. If 
it had not been few Theodore Swann, the Monsanto 
Cheinieal Company would not now be in Anniston, 
por Swann Chemical Cmnpany in Birmingham, 
nor Bcverol other plants in other places. Swann has 
been the pioneer and ope of the greatest exponents of 
Southeni industriai research. The South needs more 
Theodore Swanns t In this eonneetion, mention should 
certainly be made of the large part that paterAts played 
in tbfi success of Br^ne Ramsey, who likewise lives 
in Binpinghm. Bespito our ladk of large industrial 
sei^tific re^rdb oxganizations, some outstanding 
Bcient^ has been done in the South; I should 

like to mention espeeWly the maidng of caet-iron pipe 
by centrifugal force as developed k the Birmingham 

k ;hk eolumn m the Birmingham 

II .desoribed the follow¬ 


ing statement: '^A revival of the pioneer spirit, a ven- 
tiu'fisome and creative outlook on the problems of our 
day/' as the “eternal song” of Vanderbilt's Chancellor 
O. C, Cannichael. This is his “remiHly for the sick¬ 
ness that has come over democracies,” We need a re¬ 
vival of the pioneer spirit in scientific research in the 
South to-day. 

Of course we are gradually developing some small 
research laboratories in the Soutli, but this increase 
has taken place primarily during the past ten years, 
and i« not at all in proportion to the amount of indus¬ 
try in the South. In fact, the scientific rcRegrch labora¬ 
tories pioneered by Swann and Mason are still the 
lai'gcst industrial research oiganizations existing in the 
South. Some of our paper mills arc true Southern con¬ 
cerns and ns such are helping to build up Southern 
.scientific research. Apparently whert^ the new research 
idea is born is where the research organization is built 
up, which in turn produces other new products and 
establishes more now industries with their I’csullant 
new research laboratories*—the usual snowball effect. 
Ideas count tremendously in industry and most of 
them are boni in the scientific research laboratoricB. 

Heretofore, research activity has been in the interest 
of the North and Far West with the j)rofits from new 
industries, monopolies of patents, etc., likewise going 
there. Although this scientific research has already 
greatly affected the South (and other regions) it will 
affect the South to a much greater extent in the very 
near future, and much moi’e adversely unless we have 
our own scientific research organizations working in the 
interest of the South, The concentration of research 
in the North and Far West amounts to a scioutiffo 
j’vsearch differential, which is much more important 
than our freight differential, important as that is, be¬ 
cause the research differential is more ftmdamcntal. 
We often hear of the absentee ownership of industries 
of the South, but we never hear about the absentee 
research done for these same industries. 

A further step in the development of our Southern 
resoui'cea is being made at the present time, but it is 
the Federal Government who is doing it for us. I 
refor to the now $1,000,000 regional research labora¬ 
tory recently established at New OrUians to obtain new 
products and uses of cotton, peanuts and sweet pota¬ 
toes, This will help just as a government sweet potato 
research laboratory at Laurel, Mississippi, has already 
helped. More scientific research supported by the 
Federal Government is badly needed in the South. 
Although we recently obtained one of the four Federal 
regional laboratories—which in itself is geographically 
faiiw-in gonoral, I can say that here again we have a 
govenimental reaearch differential. The rule of re- 
wardkg the institutions that have already established 
i^aearoh organizations is applied even by the 
Federal Government. Since the Federal Goverament 
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invostod $$0,000,000 last year in research, this is a 
eonsiderable advantage. It is only fair to say, however, 
that such a project as TVA with its many research 
activities tends to eliminate this governmental research 
diffei*ential, for tliose living in that region. 

This generally accepted custom of rewarding those 
institutions that have already established large research 
organizations destroys enthusiasm for research in the 
South. This in turn, has its effect upon industrial 
scientific research, and thus is another and very con¬ 
siderable factor in making the South poorer. 

While there has been some decentralization of plants, 
tliere lias been much mo-re centralization of research 
and management. Research and management which 
usually go together, determine where the excess money 
of a region ultimately goes. This centralization of 
rcsearcli and management in the North and Far West 
has drawn most of our competent Southern scientists 
away from the South. Many Southern scientists in 
charge of vei’y important research work in the North 
and Fur West would like to work in the South but 
are offered little inducement. Many scientists in South¬ 
ern colleges and universities desire to work on Southern 
resources but have few facilities. 

If you list the most important raw materials, such 
as coal, iron, petroleum, cellulose, salt, sulfur, phos¬ 
phates, etc., and include power, you will find that the 
South has a near monopoly, or, as a minimum, has its 
share, in proportion to the rest of the United States. 
Since scientific research is necessary in the development 
of these vast resources, the South has done little toward 
the utilization of these raw materials. What has been 
done has been brought about almost entirely by out¬ 
side capital. 

According to Georgia's geologist Garland Peyton: 
“The Southeast is the only sector of the United States 
whose agricultural diversities, climate and mineral re¬ 
sources are sufficient to make it wholly self-supporting 
from the raw material standpoint." The Soutlieaat is 
destined to become the greatest cliemical manufacturing 
region in the nation because of these natural resources. 
The flow of chemical industries, paper mills, etc., to 
the South during the past ten years is excellent evi¬ 
dence that we are on our way. Dr. E. Emmet Reid, 
chemical consultant to many industries and Southern 
colleges and universities, informs me that for the past 
three years there has been more actual construction of 
chemical plants, or total expenditure for chemical 
plants, in the Southeast than in all the rest of the 
United States combined. However, research and man¬ 
agement have seldom followed the flow of chemical 
plants into the South. The time required for the South 
to take the number one position in the chemical manu¬ 
facturing field may be defbiitely speeded up by organ¬ 
izing our own research laboratories—not waiting for 


the other fellow. Then, too, by planning oui* own re¬ 
search, we can gradually build up our own industriali¬ 
zation. If we do not organize our own companies, and 
plan our own research, we still shall have absentee 
ownership and absentee research, and the South will 
continue to send most of its excess money up North. 

I believe tha.t, as Stewart J. Lloyd, dean of the 
school of chemistry, metallurgy and ceramics at the 
University of Alabama, has said, “A group of business 
men in the Birmingham district should get together 
and build up an industrial scientific research organiza¬ 
tion—not with the idea of subsidizing research, but to 
moke money." This would help the Birmingham dis¬ 
trict and the South. The Mellon Institute at Pitts¬ 
burgh has evolved many new industries for that and 
other regions. This tyt>e of organization is everyhere 
in the North and Far West. We need more Southern 
business men interested in science. 

There is another typo of scientific organization that 
the South needs. Tlic February 1 issue of Forbes 
(business magazine) contained the announcement of 
the next logical step in New England's systematic 
method of increasing its scientific research. The larger 
companies of New England already have their research 
organizations. Now New England is starting to make 
scientific research organizations available to all their 
smaller industries. 

Many leading industrial executives and scientists, 
under the leadership of Dr. Karl T. Compton, presi¬ 
dent of the Massachusetts Institute of Technology, 
have organized New England's various research 
agencies into a unit, which gives technical assistance 
to small as well as large business establishments hav¬ 
ing research problems. This large-scale cooperative 
research project is the first of its kind in the United 
States. 

Economic difficulties forced New England to origi¬ 
nate cewporative science. This is the answer to those 
who may say that the South—or any other region— 
can not afford to do much research. 

I do not wish you to think that I blame the North¬ 
ern and Far Western interests for what they are 
doing. I am sure that we would do exactly the same 
thing under the same conditions. They are simply 
using good business methods. The South should form 
similar organizations. What New England is doing, 
other regions can do, thereby benefiting science and 
industry in the entire nation. 

We need not fear that we shall over-expand in 
scientific research. Chaplin Tyler, of the du Pont 
Company, believes that at the present time it would 
be profitable for industry in the United States to do 
five times the amount of research it is now doing. 
Thus, should the South expand its research, it would 
be building up industry in the nation as a whole. 
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Southern industry and, in turn, Southern agriculture 
would be benefited enormously. Dr. C. M. A. Stine 
states the following; 

Chemical industry spends 2 per cent, to 4 per cent, (as 
high as 7 per cent, in some eases) of its gross sales reV' 
enue on research; agriculture, in contrast, spends only 
about one seventh of 1 per cent, of the value of its products 
on research. As much as $240,000,000 might be exxjended 
annually in the United States on agricultural research and 
the expenditure would not be at all fantastic nor out of 
line with need. 

Money for scieiitido research is the greatest need 
of Southern colleges and universities at the present 
time. The legislatures of the Southern states should 
appropriate additional money to the universities and 
other state colleges for scientific research. This is 
undoubtedly the most important means of building up 
scientific research within tlie Southern states. In 
addition to state aid, many gifts for scientific research 
from business men and endowed foundations have 
helped Northern and Far Western educational institu¬ 
tions. Few such gifts have been made to Southern 
educational institutions. Of course, Federal aid for 
scientific research in Southern educational insiitutious 
would help solve the problem. We can not build up 
Southern industrial scientific reaearoh laboratories 
without the cooperation of Southern universities and 
colleges. 

A large number of individual companies and many 
trade association.s make research grants to educational 
institutions. Need I say that very few of these are 
given to Southern colleges and universities f We need 
to increase our indiistrial scientific research organiza¬ 
tions, along with our university and college research 
organizations, so that our Sou them-trained young men 
will remain in the South and build up the South. 
Those will be the rhen who will have now ideas and 
create many new Southern industries. If we train 
Southern men in scientific research, a certain propor¬ 
tion of them will remain in the South. Hence, the 
universities and colleges should take the lead in build¬ 
ing up scientific research in the South. Wc should 
strive to have at least one institution in each of the 
Southern states granting the Ph.D. and M.D. degrees. 

We should also build up natural science education 
in the secondary schools. At present there is a strong 
trend away from natural science in these schools. 


We should establish our own nationally great col¬ 
leges and universities, our own grants-in-aid for re¬ 
search, our own journals for the publication of 
research, etc. 

A direct way to encourage scientific research in the 
South would be for the Southern states to forego taxes 
on industrial, as well as on college and university 
research laboratories. 

Now I should like to mention just a few ways in 
which I believe the Alabama Academy of Science can 
help in this program. The more interest in science 
on the part of the people of the state, the better off 
science will be in the state. We are certainly further¬ 
ing this interest through our Junior and Senior 
Academies of Science. For the first time we have 
several important all-year-round committees to carry 
on the work of the Academy. We are progressing in 
our finances, our membership, and in our journal 
activities. We should further expand our journal so 
as to be able to publish valuable research pertaining 
to the state of Alabama that would not otherwise be 
published and thus kept for posterity. Many colleges, 
universities and other institutions, primarily in the 
North and Far West, are beginning to publish their 
own scientific manuscripts. This is a necessary trend 
in view of the large amount of scientific research now 
being done. We sliould work for the establishment 
of similar publications in the South. We should also 
increase our granta-in-aid for research. These are all 
valuable and sure ways of building up science in the 
state. We need state aid to adequately finance the 
academy. I believe our next step should be the forma¬ 
tion of a Southeastern Scientific Society (S.S.S.), 
perhaps later t-o become the Southeastern Division of 
the A.A.A.S., shnilar to the Southwestern Division, 
and meeting with our various state academies. This 
should stimulate further interest in science in the 
Southeast. 

Finally, I should like to say that I sincerely hope 
that by the end of the South's “ten year program of 
economic and cultural enrichment” sponsored by the 
Southern Governors' Conference and to be climaxed 
by a groat world's fair of the South in 1950, wo shall 
bo able to report much progress in scientific research. 
Therein lies the hope of the South for the utilization 
of its own natural resources. 


SCIENTIFIC EVENTS 


FIELD PROGRAM OF THE CANA^ 

DIAN BUREAU OF GEOLOGY 
AND TOPOGRAPHY 

T&iRTr-avmf geological and topographical survey 
and exploratory parties, comprising a force of about 
a hundred and seventy men, have been assigned to 


field work this year by the Mines and Geology Branch, 
Department of Mines and Resources, Ottawa. These 
parties, most of which* will be leaving Ottawa in the 
immediate future, will map and investigate areas in 
every mineral-producing province in the Dominion 
and in Yukon and tlm Northwest Territories. 
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In view of the waxtime r«qtiirements of the nation, 
paxUenlar attention h being given to iuvestigationa in 
oonneetion with such niinerals as have a direct bearing 
on the war effort. The work of the bureau is laigely 
directed toward the extension of the gold-nvining in¬ 
dustry, which provides foreign credits, and toward an 
evaluatiou of resources in petroleum, an increased 
domestic sujii>ly of which is necessary to limit de¬ 
pendence on foreign sources. Investigations will be 
made also of deposits of many of the so-called war 
minerals, such as chromium, manganese, molybdenum 
and tungsten. 

Twenty-six parlies will be engaged in geological 
surveys and investigations, and eleven in topograph¬ 
ical mapping. In addition, two iopogi’aphioal parties 
wdll be employed on supervisory work. Of the geo¬ 
logical parties, three will be in British Columbia, five 
in Alberta, one in Saskatchewan, two in Manitoba, 
two in Ontario, four in Quebec, one in New Bruns¬ 
wick, one in New Brunswick and Nova Scotia, one in 
Nova Scotia, one in Yukon and three in the Northwest 
Territories. Tw’o other parties will be employed on 
the general investigation of deposits of war minerals, 
one in British Columbia and Yukon and the other in 
the rest of Canada. 

The topographical mapping program for 1940 will 
be devoted entirely to sun'^eys in the foothills district 
of Alberta, which is now of such importance as a 
potential source of })etroleuin supplies. Ten topo¬ 
graphical parties, one control party and two super- 
vi«(»ry parties will operate in this district. 

THE COOK OBSERVATORY 

PliANS to prof'ced at once with continuation of the 
astronomical work begun by the late Gustavus Wynne 
Cook, the Philadelphia industrialist and amateur as- 
trononver, who died on June 4, have been anuonneed 
by the University of Pennsylvania. The work will be 
done with the astronomical equipment assembled and 
used by Dr. Cook in his priv^ite observatoiy at Wynne- 
wood, Pa., which has been beciueathed to tlie university. 

At the time of his death, Dr, Cook was engaged in 
making a photographic map of the Milky Way region. 
In preparation for this work he acquired in 1936 an 
astrographic telescope, said to be the largest in the 
world. A little more than half of the Milky Way sec¬ 
tion has already been photographed and its comple¬ 
tion will be one of the immediate objectives of the 
observatoiy. 

Dr. Charles P* Olivier, Flower professor of astron¬ 
omy at the university" and director of the Plowor 
Observatoiy at Highland Park, who will direct the 
new prt^am, has announced that Dr. P, H. Taylor, 
who has worked with him for the past four years, 
will work full time, and that in addition three part- 
time astronomers have been added to the staff * These 


include I. M* Levitt and L. 1. Tahoe, who were ass<K 
ciated with Dr. Cook for sovoml years, and Dr. Roy 
RI. Marshail, a member of the staff of the Franklin 
Institute. Mr. Levitt, also a member of the staff of the 
institute and a former student of Dr. Olivier, will con¬ 
tinue the work he has been doing with the speotro- 
hcHoscope at the Cook Observatory, cooperating in an 
international projet^t for the study of solar eruptions. 
Mr, Tabor, who has been in charge of the work with 
the astrographic camera, will carry foiward the work 
of mapi)ing the Milky Wny. 

The work of the observatory will be continued for 
the present on the Ct)ok estate in Wynnewood. This 
will permit certain lines of investigation to go forward 
without interruption. The program will be coordi¬ 
nated with that of the Flower Obser\'atory and the 
equipment eventually will be placed with that of the 
Flower Observatory at some suitable location. The 
Cook unit will main tain its irit«grity and the name 
of Dr. Cook will be perpetuated. He is said to have 
spent approximately $200,000 on equipment for hifl 
observatory. 

The l>equest includes two buildings—'*8un house” 
and a ‘'star house”—in addition to the equipment they 
contain. The largest telescope in the oolloction is a 
28i-inch reflector, which will be used for the study of 
stellar spijctra for the solution of special problems. 
There are also, in addition to the astrographic telescope 
and the spectrohclioscope, a 35-iuch horiasontal refract¬ 
ing telescope and r new Schmidt Camera of 14 inches 
aperture. 

THE ILLINOIS-INDIANA SECTION OF THE 
SOCIETY FOR THE PROMOTION OF 
ENGINEERING EDUCATION 

The lUinois-Indiana Section of the Society for the 
Promotion of Engineering Educafion held its annual 
meeting at the University of Notre Dame on April 21 
with an attendance of nearly two hundred. After the 
Bev. J. Hugh O^Donnell, C.S.C., president of the uni¬ 
versity, welcomed the group, the Rev, John J. Cava^ 
naugh, C.S.C,, who ia vice-president of the university, 
spoke on ‘'Intellectual and Moral Education at Notre 
Dame,” pointing out that Notre Dame is primarily 
concerned with the intellectual development of the 
student, but at the same time it integrates the religious 
and intellectual elements in hi^^er education. De^ 
D. C. Jackson, Jr., of the College of Engineering, dis¬ 
cussed "Engineering and Religion” and emphasised 
that "definite attention to integrating an intdlectual 
study of religious principles and ,0ipnyictioii» into thu 
engineering eurrietda is essential lor the beitt pxiSjifress 
of the progression of engismerit^ in its broadening 
scope in approaching social probtoinfi in tbh fvjLture'^ 
Fjtpfessor I*. G* Setdbexi^ of 

Mkms at No^western 
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ing description of the plans for the new Northwestern 
Technological Institute. The section had two outside 
Hpeahers: W. B. James, chief engineer of the Stttde- 
baker Corporation, and T, A. Boyd, director of devel¬ 
opment for General Motors Corporation. Mr. James 
pointed out that in industry the demand is for engi¬ 
neers well grounded in the fundamentals (physics, 
chemistry and mathematics) which should be taught 
throtighout the entire undergraduate course in terms 
of their application to all types of engineering. 
Drawing upon hia broad industrial experience for il¬ 
lustrations, Mr. Boyd emphasised the importance, re¬ 
gardless of the type of engineering studied, of pur¬ 
suing the rcsearoh method in all subjects. 

The following officers of the se<itian were elected 
for 1940-41: Chairman, W. A. Knapp, assistant dean 
of engineering, Purdue linivcrsity; Secretary^ George 
A. Mani?y, Northwestern University; Members of the 
E^teentive Committee, J. G. Potter, Armour Institute 
of Technology; L, F. Stauder, University of Notre 
Dame; P. G. Andres, Ijcwia Institute; H. A. Moench, 
Rose Polytechnic Institute, and F. L. Fjhosz, Univer- 
ftity of Illinois. 

OFFICERS OF THE AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS 

Da. R. W. Sorensen, profeasor of electrical engi¬ 
neering and head of the department of electrical engi¬ 
neering at the California Institute of Technology, wa.s 
elected president of the American Institute of Elec¬ 
trical Engineers for the year beginning August 1, as 
announced at the annual mfH?ting held in Swampscott, 
Mass., during the summer convention of the institute. 
The other officers elected were: Everett 

S. L|je, Bcheneciady, N. Y.; J. W. Barker, New York; 
K. L. Hansen, Milwaukee; J. L, Hamilton, St. Louis; 
A. LeBoy Taylor, Salt Lake City; Directors, T. F. 
Barton, New York; M. S, Coover, Ames; R. G. War¬ 
ner, New Haven; National Treasurer, W. I. Slichter, 
New York (reelected). 

These officers .together with the following hold-over 
officers will constitute the Board of Directors for the 
next adiuiuistrative yeoi' beginning on August 1: 
F. Malcolm Farmer (retiring president), New York; 

C, R. Beardsley, New York; V, Bush, Washington, 

D. C.; Eldredge, Memphis; R. E. Hellmund, East 

pittelmt:^; H. W. Hitchcock, Los Angeles; F, H. 
Lape, ti. E. Mapes, Chicago; F. R. Max¬ 

well, University, Ala.; F. J, Meyer, Oklahoma 
City; JS; S* Cbbome, New York; John C. Parker, 
New Y<^; D, C. Prince, Schenectady ; C. T. Sinclair, 

J. M. Thomsbn^ Toronto; A. L. Turner, 

.^maha. 

of Directors, pre- 
shbw^ a totaPinemberahip on 
In AddiMob to two national con¬ 


ventions and three district meetings, 2,047 meetings 
were held during the year by the local organiziitions 
(d the institute in the principal cities and educational 
institutions in the United States, Canada and Mexico, 

H. H. Henline, 
National Secretary 

RECENT DEATHS 

Dr. Ralph Modjb$ki, civil engineer of New York 
City, known especially for his work ns designer and 
consultant in bridge conatmetion, died on June 26 at 
the age of seventy-nine years. 

Dr. Fkrmkn L. Pickett, since 1930 dean of tho 
Graduate School and for twenty-throe years he^d of 
the department of botany at Washington State Col¬ 
lege, died on June 27 at the age of fifty-nine years. 

Henbt Fleming, of Toronto, past president 
of the American Ornithological Union and owner of a 
private muBeum of birds, died on June 27. He was 
sixty-seven years old. Mr. Fleming had been honorary 
curator of ornithology of tlie National Museum of 
Canada for twonty-scceri years and since 1927 of the 
Royal Ontario Museum of Zoology. 

Dr. Alfred Fowler, the British astronomer, from 
1923 to 1934 YarroAV research professor of the Royal 
Society, London, died on June 25 at the age of seventy- 
two yours. 

Dr. At/gitstus Edward Hough Love, professor of 
natuiul philosophy at the University of Oxford, died 
on June 5 at the age of seventy-seven years. 

Robert Macfaklane Chapin, chief of tiie Bio- 
chemio Division of the Bureau of Animal Imluatry 
of the U. S. Department of Agriculture, died on May 
6. He was sixty-two years of age. A correspondent 
writes: *‘A native of Massachmwtts, Mr. Chapin was 
graduated from Amherst College in 1897. He took 
post-graduate work and served as instinictor in chem¬ 
istry until entering the seiwiee of the bureau in 1907. 
There he engaged in biochemical research relating 
largely to the dtwelopment and standardization of dis¬ 
infectants, livestock dips and related products. He 
waa associated for many years with Dr. M, Dorset, 
discoverer of auti-hog-cholera serum, whom he suc¬ 
ceeded as chief of the Biochemic Division in 1935« 
Since that time he has directed a wide range of re¬ 
search and service activities, including the preparation 
of tuberculin useii in the nation-wide campaign to 
eradicate bovine tuberculosia, and also supervision of 
tlic stained antigen used extensively for the control 
of pullprmn disease of poultry. Mr. Chapin was the 
aujftor of numerous pubUcations and collaborated With 
investigators in many productive research 
studies.” 
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SCIENTIFIC NOTES AND NEWS 


The Duddeli Medal of tlic Physical Society, London, 
has been awarded to Professor Ernest 0. Lawrence, 
of the University of California, for “his invention and 
subsequent development of the cyclotron.” 

The Distinguished Service Medal 'was awarded at 
the New York meeting of the American Medical Asso¬ 
ciation to Dr. Chevalier Jackson, until his resignation 
in 1S)30 professor of bronchoscopy and Cvsophagoscopy 
at the Graduate School of Medicine of the University 
of Pennsylvania arid at Jefferson Medical College, 
Philadelphia, and later, until his recent retirement, 
I)rofessor of clinical bronchoscopy at Temple Univer¬ 
sity. 

Db. a. C. Field neb, director of research at the 
U, S. Bureau of Mines, was presented with the Sulli¬ 
van t Medal of the Ohio State 1 University at the com¬ 
mencement exercises on June 10. The medal is 
awarded every five years to “a graduate of the uni¬ 
versity for outstanding achievement.” 

Dr. John R. Wn.LiAM8 has lieen awarded the Albert 
■ David Kaiser Medial of the Rochester Academy of 
Science “ibr servic>e to the (community and to the 
medical profession.” The citation, according to the 
Journal of the American Medical Association, reads: 
“Dr. Williams has been the leading spirit, guide and 
director in the establishment of the Medical Museum 
in the Rochester Academy of Medicine, which from its 
beginning has maintained a high standard of educa¬ 
tional value for the medical profession and the 
public.” 

In recognition of his “outstanding service to psy¬ 
chiatry” Boston University conferred at commence¬ 
ment the honorary degree of doctor of science on Dr. 
Winfred OverhoLser, sui)erintendent of St. Elizabeths 
Hospital, Washington. 

Dr. B. Smith Hopkins, professor of chemistry at 
the University of Illinois, was on June 10 awarded the 
honorary degree of doctor of laws by Carroll College, 
Waukesha, Wis. 

The Cross of the Commander of the Order of Alex¬ 
ander of Bulgaria has been conferred on Dr. Wolf¬ 
gang Ostwold, professor of colloid chemistry at the 
University of licipzig. 

The Robert Bunsen Memorial Medal has been 
awarded to Dr. Friedrich Rudolf Schenck, director 
of the State Institute for Metallurgical Chemistry at 
Marburg. 

The American Association for the Study of Al¬ 
lergy, meeting in New York City on June 10 and 11, 
elected the following officers: President, Dr. Robert 
L. Benson, Portland, Ore.; President-elect, Dr. Milton 


B. Cohen, Cleveland; Vice-prevident, Dr. Samuel M. 
Fein berg, Chicago. 

At the anniversary meeting of tlie Linnean Society 
of London held on May 24 the following officers were 
elected: President, Dr. E. S. Russell; Treasurer, 
Francis Druce; Secretaries, I, Henry Burkill for bot¬ 
any, and Dr. Malcolm Smith for zoology. 

Dr. E\T’;nETT Stanle? Wallis, associate! professor 
of chemistry at Princeton University, has become A. 
Barton Hepburn professor of organic chemistry, suc¬ 
ceeding Dr. Lauder W. Jones, who retired in 1937. 

Dr. Francis Carter Wood has betm made director 
emeritus of the Institute of Cancer Research at the 
College of Physicians and Surgeons of Columbia 
Univei*sity. He wdll continue in private practice. It 
is also announced that the institute has been converted 
into the department of cancer research of the medical 
school, wdth Dr. William IJ. Woglom, associate pit)- 
fessor of cancer research, as acting executive officer. 

Dr. Ernest H. Huntress, associate professor of 
organic chemistry in charge of the Undergraduate 
Division of the Massachusetts Institute of Technology, 
has become chairman of the Graduate School of Chem¬ 
istry. He succeeds Dr. James F. Norris. 

Dr. J, P. Guilpobd, professor of psychology and 
director of the Bureau of Instructional Research at the 
University of Nebraska, has been appointed professor 
of psychology at the University of Southern Cali¬ 
fornia, Dr. H. M. Cox succeeds him as director of 
the Bureau of Instructional Research. 

Dr. John L. Rich has been appointed head of the 
department of geology and geography of the Uni¬ 
versity of Cincinnati; Daniel R. Bergsmark has been 
promoted from assistant professor to associate pro¬ 
fessor of geography, and Otto C. von Sehliehten, to 
associate professor of geology. Dr. Kenneth E. 
Caster, curator of the museum, has been made assistant 
professor of geology. 

Dr. Wynfbid Laurence Henry Duckworth, 
reader in anatomy at the University of Cambridge, has 
been elected master of Jesus College. 

The du Pont Fellowship of the value of $2,000 for 
advanced study in chemistry at Harvard University, 
has been awarded to Douglas M. Bowen, of Glen 
Ridge, N. J. 

The B. G. Lamme Graduate Scholarship of the 
Westinghouse Electric Company for the year 1940^1 
has been awarded to John W. MoNall, reseateh engi¬ 
neer of the company at Bloomfield, N. J. The Lamme 
scholarships are provided for by a fund, establiabed 
about twelve years ago as a memorial to the late Ben-^ 
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jamin Garver Lamm«, who was for many years chief 
engineer of the company. 

Db. Evabts a. Graham, professor of surgery in the 
School of Medicine of Washington University, St. 
Louis, president of tiie American College of Surgeons, 
has been made chairman of the surgical advisory 
committee on national defense of the National Re¬ 
search Council in collaboration with Surgeon-General 
James Carre Magee, of the Army, and Suigeon-Gen¬ 
eral Boss T. Mclntire, of the Navy. 

Loren C. Eiselky, assistant professor of aiithro- 
pology ut I he University of Kansas, has a yearns leave 
of absence to enable him to accept a post-doctoral re¬ 
search training fellowship in physical anthropology 
frotu the Social Science Research Council. 

\\\ 13. Van ArboeIj has been appointed chief of the 
Division of Engineering and Development of the 
Western Regional Research Laboratory of the U. S. 
Department of Agriculture at Albany, Calif. lie will 
bo in charge of the engineering development of proc¬ 
esses worked out in (he Western Laboratory and the 
study of industrial opportunities for expanding out¬ 
lets for fa I’m produces. Dr. G. E. Hilbert has been 
appointed head of the Starch and Dextrose Division 
of the Northern Regional Research Laboratory at 
Peoria, Ill. 

Dr. W. W. At.kxander has resigned os adminis¬ 
trator of the Farm Security Administration to become 
vice-president of the Julius Rosenwald Fund. 

Archie J. Weith has been appointed dirt?ctor of 
research at the Bloomfield Research and Development 
LalK)rutorit‘s of the Bakelite Company, 

Dr. Nathan Weiner, of Harvard University, late 
research assistant to Dr. Arthur Michel, and Dr. 
Joseph T. Bashour, late research assistant to Dr. 
Zannetti, of Columbia University, have joined * the 
research staff of Endo Products, Inc., Richmond Hill, 
New York. 

Dr. H. Shaw, keeper of the Department of Physics 
and Geophysics at the Science Museum, South Ken¬ 
sington, has been appointed acting director of the mu¬ 
seum during the absence of Brigadier E. E. B. Mack¬ 
intosh. 

Dr. E. H. CiiUVKR, secretary for public health and 
chief health officer for the Union of South Africa, has 
been appointed director of the South African Insti¬ 
tute for Medical Research in succession to the late Sir 
Spencer Lister. Dr. George Buchanan, superinten¬ 
dent, has been appointed deputy director. 

The British Association has decided to cancel the 
Conference on Science in its National and Interna¬ 


tional Aspects which was to have been held at Read¬ 
ing from July 25 to 27. 

Nature states that the fifth International Congress 
of the History of Sciences will be held at Lausanne 
next September if the political and social conditions 
of Europe permit. M. Aldo Mielli, the perpetual 
secretary of the International Academy of the History 
of Sciences, having now settled at Santa Fe in the 
Argentine Republic as director of the history of 
sciences at Santa Fe Univer.sity, M. J. A. VoIIgraf, of 
Leyden, lias been appointed assistant secretary for 
Europe, The review Archeionf the official organ of 
the academy, will henceforth bo published at Santa 
Fe instead of at Rome as hitherto. 

The Bureau of Phitomology and Plant Quarantine 
of tile U. S. Department of Agriculture took over on 
June 27 its new headquarters at 209 River Street, 
Hoboken, N. J., where imiiorted plants must be treated 
before being admitted into the country. The building 
is four stories in height and was erected at a cost of 
$400,000. It took two years to construct and replaces 
a group of buildings in Washington in which the 
bureau was housed. The bureau will he directed by 
Dr. George G. Becker, senior entomologist. 

The U. S. Civil Service urges explosive chemists 
to apply at once for the civil service examinations now 
open for the various grades of chemist and chemical 
technologist positions in the federal service. It is 
pointed out that in connection with the present defense 
program it is important that a large number of well- 
qualified explosive chemists and chemical technologists 
he immediately avnihible should vacancies occur in 
this field. The salaries for the positions for which 
these examinations have been announced range from 
$2,600 to $4,600 a year. Applications must be on file 
with the U. S. Civil Service Commission at Washing¬ 
ton, D. C., not later than July L5, or three days later 
from states west of Colorado. Information in regard 
to the examination can be obtiiined from the Secretary 
of the Board of U. S. Civil Seiwice Examiners, at any 
first or second-class post office, or from the Washington 
office of the commission. 

At the annual meeting of the American Society of 
Tropical Medicine in Memphis, the Bailey K. Ash¬ 
ford Award in Tropical Medicine was established by 
Eli Lilly and Company to provide for three awards 
on alternate years. The award will be $1,000 and a 
bronze medal suitably engraved. An additional 
amount of $160 or as much thereof as may be neces¬ 
sary is available toward traveling expenses for the 
recipient of the award. 

Muaeum News reports tliat by the will of William 
Benbridge Wetherill, former president of the Tippe- 
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eancH^ County Hnstoncal Aasoodation^ Lafayette, Ini^ 
the Board of County CommiBsioners receives in trust 
for the aKii^>oiation tlie Wetherill home, with its con^ 
tents and a trust fund of $100,000 for the erection of 
a museum, or museum i^ooins and auditorium on the 
property. If the entire amount of the fund is not re¬ 
quired for the construction, the remainder may be 
uaecl for iiuprovements or as a maintenance fund. 
The will provides also for a $5,000 trust fund to be 
added to Jlr. WetheriJl’s previous gifts to the associa¬ 
tion. 

A COUNCIL of eleven inombers has been named to 
conduct the newly established University Research In¬ 
stitute of the University of Texas, which will cover the 
field of research in business, city government, engi¬ 
neering, economic geology, industrial chemistry and the 
social sciences. It has been gi‘anted an initial budget 
of $25,000 annually. Members of the council include 
Drs. J. T. Patterson, R. L. Moore, E. H. Sellards, 
R, J, Williams, E. C. Barker, F. C. Ayer, J. C. Dolley 
and Theodore Hornberger. Dr. A, P. Brogan, dean 
of the Graduate School, has been made chairman. 
W. R. Woolrich, dean of engineering, and Dr. W. E. 
Gettys, director of social science research, have been 
named ex-o£Bcio councUmen. Dean Brogan explained 
that the new program will provide for the first time 
university money to match grants from educational 
and scientific foundations which have fallen heretofore 
outside established university studies. 


A of the British Home Office relating to ex- 

jieriments on living animals shows, according to a sum¬ 
mary in the London Times, that the total number of 
experiments performed during 1038 was 958,761, or 
39,801 more than in 1937. The number of experi¬ 
ments performed with anesthetics was 49,915^ being 
9,596 more than in 1937. The number of experiments 
comprising inoculations, hypodermic injections and 
other proceedings performed without anesthetics was 
908,846, 30,205 more than in 1937. Of the 49,916 
experiments performed with anesthetics, comprising all 
the cases in which a serious operation was involved, 
14,797 were performed under license alone or under 
certificate C, and therefore came under the provision 
of the act that the aiumal must be kept under an 
anesthetic during the whole of the experiment. The 
experiments perfomed without anesthetics—908,846 
in number—were mostly inoculations and feeding ex¬ 
periments. In addition, a certain number consisted of 
oral administrations, inhalations, external applications 
and the abstraction of body fluids. A laige number 
of experiments, almost wholly simple inoculations and 
similar proceedings, were performed either on behalf 
of official bodies, with a view to the preservation of 
the public health or directly for the diagnosis and 
treatment of disease. Over 183,000 experiments were 
reported by 365 licensees as having been performed 
for Government Departments, the Medical Research 
Couneil, county councils, municipal corporations or 
other public health authorities. 


DISCUSSION 


A POSSIBLE EXPLANATION OF DEEP- 
FOCUS QUAKES 

In view of the interest shown at the Washington 
meeting of the Iiiteniational Union of Geodesy and 
Geophysics in the explanation of deep-focus quakes, 
it seems appropriate to air a suggested explanation 
of such quakes advanced informally at a meeting of 
the Geological Society of America by the writer—an 
explanation which time has so far prevented his test¬ 
ing properly. 

Scismological evidence indicates that some quakes 
have their origin os far down in the earth m 500 miles 
or more, From the large amplitude of the shear 
waves in these quakes we must conclude that consider*^ 
able shear energy is released. This implies that at a 
depth of 500 miles in the earth we have a region where 
resistance to distortion is possible and shear energy 
can be stored up—finite contrary to geologists’ no¬ 
tions of oonditions at such a depth. In view of this 
iinpli(jation, JofiCreys and others ore prepared to attri¬ 
bute finite strength in the earth to this required depth 
of 500 miles. At the international meeting mentioned, 


Jeffreys seemed even willing to throw overboard the 
theory of isostosy. Before thus rejecting orthodox 
geological views of the earthinterior, the present 
note suggests another possibility, namely, that in the 
so-called deep-focus quakes, the quake or fracture 
actually occurs comparatively near the surface but 
that a real image of it is formed some hundreds of 
miles down and it is from this focal point that the 
seismologiHt’s waves start. The first question that 
arises on such a hypothesis is—does the aekmolo^t 
then receive waves both from the quake and from its 
imago or only from its iniagef 
Clearly waves must be emitted from such a near 
surface fracture, but there are two reastms why per¬ 
haps they are not recorded. It is not at all upeomttton 
for the first impulse of a eompreasional wave on a 
seistnograph record to be prece<M some ten or twelve 
seconds by an emergence. As its name implies, an 
emergence is a gradual begitmiug. If we can actuality 
identify au^ emergeneea ten or twelve a^ndS ^forb 
an impulse, it may well be tl^at some too 

faint to be Meptifled amve many seconds aiuiier aUU; ; 
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hetiee^ iht^ pmibility i$ that at the quake itaelf 
the energy Jst eipread over atieh a wide area that the 
waves emitted^ unlese brooght to a focus, possess too 
little energy to make a perceptible record. 

The other possibility is that the seismologists re¬ 
ceive waves only from the real image of the hypo- 
center and not even feeble ones from the hypocentcr 
itself. In this case we should have to postulate that 
the waves from the hypoeenter wore screened from the 
observing stations. The nature of this screening 
brings us to the question of how such a real image 
could be formed. 

If we adopt Airy’s view of mountain roots, it is 
easy to picture the roots as forming a vast parabolic 
basin which would act as a mirror with the reflecting 
surface the denser material in which the mountains 
may be oonsidered «s floating. If we take the Hima¬ 
layas or th^ HuhIu Kush Mountains where the quakes 
which occur are consistently of the same depth of 
focus, about 200 kms, the mountain roots would have 
to form a parabolic mirror eactending this depth into 
the isostatic level and in length and width extending 
roughly the length and width of the mountain range. 

Such a parabolic ininur, formed by sufficiently 
deep roots of a mountain range such as the Hima¬ 
layas, could conceivably account for a real image of 
a surface fracture such os we have pictured, but tlic 
mountain roots W'ould have to be deeper than previ¬ 
ously imagined. For land quakes such aa those occur¬ 
ring in the Hindu Kush Mountains, the fracture 
might occur above sea level, and hence only those rays 
brought to a focus below would be recorded. Those 
traveling direct from the fracture would strike the 
side of the mountain and give rise to but very feeble 
surface waves. For sea quakes, i.c., quakes wiUi their 
origin in sub-oceanio areas, we should have to postu¬ 
late a screening effect by internal reflection froni the 
sides of the parabolic mirror. 

In ooneluHion, it must be emphasized that there is 
no evidence so far adduced to show that such image 
f<»ci actually exist, but on the other hand there seejns 
to be no evidence to show that they can not exist. 
Their existence is suggested as a possible alternative 
to overibtowing tbe existing geologieal picture of an 
eartb with a rigid outer structure extending only some 
sixty pr seventy miles. One step toward testing the 
thepiiy M indniT b»«tde. B^oords of deep-focus quakes 
arc carefbQy ^nnpd for evidrace of phases 
tbim the r^u^t P phases. Naturally, one 
tibt expw^ screening of waves from 

aii:«xiendM fri^ture and if tbt^ are two such hypo- 
cetiie^ a real one and its itnage, one should expect 
at 0 ^^ to pick up Wayes from each. 

■ , "'JOSKPH LykCH, S.J. 


RB81STANCE TO SULFANILYL DERIVA¬ 
TIVES IN VITRO AND IN VIVO 

Dukikg the past year and a half, we have character¬ 
ised the growth of bacteria in broth by two constants, 
the time T required to reach a slight but definite turbid¬ 
ity,^ and the slope K of the logarithmic increase there¬ 
after, Organisms grown in the presence of sulfan¬ 
ilamide, sulfapyridine, or sulfa methyl thiazole can show 
a marked increase in T accompanied by a much smaller 
change in K, indicating the development of resistance 
after a period of inhibition. 

This resistance is partly temporary', and partly “per¬ 
manent” appears in subcultures). The “perma¬ 
nent*’ resistance may bo intensified by continued sub¬ 
culture in the presence of the drug, as shown by others 
for Pneumococcus'^ and Gonococcus.^ Wo have found 
that eventually both T and K of the resistant strain 
grown in the presence of the drug approximate those 
of the parent strain tested in the absence of the drug. 

The development of such resistance appears to bo a 
general phenomenon. It also occurs in vivo during a 
course of therapy, as reported for Pneumococcus 
against snlfai>yridine,^ and as we have found in 
Staphylococcus aureus against sulfamethylthiazole. 

The question arises whether organisms made resis¬ 
tant to one drug also are resistant to related drugs. 
We have found that two types exist, A, th(»se in which 
resistance induced by one drug {e.g., sulfoinlamide) is 
carried over, and B those in which it is not. The 
meUibolically versatile E. coU and Staphylococcus 
aureus belong to type A, whereas the fastidious Hemo¬ 
philus parainfluenzae belongs to type B. 

The implications of the foregoing for the theory of 
drug action and the control of therapy are obvious. 

Jkbome S. Hahkis 
Henry I. Kohn 

DirKz University School or Medicine 

COLLECTING SUBTROPICAL PLANTS AND 
ANIMALS IN NORTHERN OHIO 

Concerning the spread of animals and plants 
throughout the United States, it is of intci'est to con¬ 
sider the probable roles played by the various aquatic 
plant nurseries, such as the William Tricker Company 
in Independence, Ohio, which import plants from 
many tropical and subtJ^opical areas throughout the 
world) and, in turn, ship them to places all over the 
country. 

Dating the entire year, the pools of this company 
mrvti as a reliable source of extremely uvteresting 

I The optical density determined in tlie Evelyn photo- 
clectrie colorimeter is directly proportional to the number 
of orgajaiams. 

a d, M. MacLeod and O. Daddi, Proc. Soc. Exper. Biol, 
and Med,, 69,1980. 

Wostphal, B. L. Charles and G. M. Carpenter, Jour, 
Boef., 39: 47, 1940. 

4B. W. Boss, laneet, 1; 1207,1939. 
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forme, vhioh come and go. Those which are not quite 
so ephemeral remain and can be observed at any time. 

For the last four years, collections of the red algae, 
Compsopogon coeruleus, have been made there. It is 
one of the rarer members of the family, and it is 
especially interesting to observe it spreading among 
local indoor pools and aquaria. 

In January, 1934, approximately, Lophopodella ear- 
terii, the bryozoan, first appeared in the warm water 
of the greenhouse pools, and since has spread through¬ 
out northern Ohio. I have actually seen many plants 
covered with this beautiful form being sent to water- 
garden enthusiasts in various sections of the country. 
Interestingly enough, too, this same company has its 
main x>]unt, seventeen acres of growing pools and 
greenhouses, located at Saddle River, New Jersey, the 
same state in which Dr. Dahlgren, of Princeton Uni¬ 
versity, observed the animal. 

Chahles Otto Masteus 
Wkstebn Hesekve University 


COLLECTION OF UNORTHODOX CURIOSA 

The writer has in his possession about two cubic feet 
of pamphlets and books, nearly all *^publiahed by the 
author,” which faU in the category perhaps most char¬ 
itably designated a.s unorthodox hypotheses in science 
(they bear earmarks which scientific men will recog¬ 
nize from this description)» and which he has thought 
of donating to some institutional library where there 
might be a special interest in the history of science. 
The collection, for its po.ssible value as curiosa, may 
not be considered worth shelf room, but, on the other 
hand, it might i)rove to bo of intei'est or value to 
future historians of science and civilization, showing 
us it would that ours was not yet altogetlier an age of 
.science, and that there existed anumg the public con¬ 
siderable opposition to what is often sarcastically de¬ 
scribed us “orthodox science.” 

Albert G. Ingalls 

ficiKNTiFir American 


SCIENTIFIC BOOKS 


THE PAGEANT OF ELECTRICITY 

The Pageant of Electricity, By Alfred P. Morgan. 

xxvi + 303 pp. D. Appleton-Century Company. 

1939. 

This book is one in the series of “Science for the 
Layman.” The author has written numerous books on 
popular science and has been an editor of a boys^ 
magazine. However, this book is for mature readers. 

The pageant of electricity is a brilliant and fasci¬ 
nating exhibition from whatever angle it is viewed. 
Here is pictured chiefly the application of electrical 
principles in commerce, in dust rj’-, human affairs. The 
body of the text is preceded by eight pages of chro¬ 
nology of important dates (about 120) in the history 
of electricity from Roger Bacon to the present time. 
Three chapters, severity pages, suffice to bring the story 
up to Faraday. In these chapters brief, very qualita¬ 
tive statements are made concerning electrical prin¬ 
ciples, Then the author turns to applications, the 
development of the telegraph, the career of Edison, 
the history of the telephone, “electrons dispel dark¬ 
ness” or the story of electrical illumination, electricity 
carries burdens, electricity and chemistry (the story of 
aluminum), electron bullets or x-rays, Hertzian waves 
and radio (100 pages), Doctor Electron or electricity 
in the hospital. 

The story is well told. There is a wealth of his¬ 
torical material, quite a little of which is not found 
in histories of physics. The author is obviously well 
acquainted with the oommeroial side of electricity, and 


with muiseums in which are kept models of early forms 
of telegj’uph and telephone instruments, early incan¬ 
descent lumps, elecitric generators, electron tubes, ete. 
Many interesting cuts illustrate these devices. Any 
one desirous of reading the story of the evolution of 
electrical applications will find these pages appealing 
and instructive. 

The book can not be regarded as a history of elec¬ 
tricity from the point of view of a physicist. For 
example, in the first few pages the author discusses 
the electron theory of matter. Here he is at least eight 
years behind the times. For, according to him, the 
nucleus still consists of electrons and protons instead 
of neutrons and protons. The tenn neutron appears 
once, but there is no place for it in an atom. A con¬ 
ventional model of a hydrogen atom is shown as con¬ 
sisting of two positive and two negative charges. 
There are other minor criticisms which may be made 
by a physicist. 

But when the author turns to the development of 
commercial electrical devices, he is at home. Espe¬ 
cially is this true in dealing with the contribution of 
Edison, of Bell, Marconi, DeForest and Major Arm¬ 
strong. The patent litigation between the lost two 
inventors requires several pages for its telling. Here 
the author veiy vigorously takes sides. He intimates 
that the Supreme Court was incapable of understand¬ 
ing the point upon which judgment was to be rendered. 
‘Tlecision was rendered in favor of De Forest on a 
matter of Icwc, the court not undertaking to paaa on the 
/acts” (italics are the author's). “But Armstrong had 
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not }oAt any prestige in the scientific world. He re¬ 
mained the inventor of regeneration there.’’ All 
through the di^ussion of the development of the 
electron tube and the associated circuits, the author 
makes it clear that he regards Major Armstrong as 
a brilliant experimentalist. For example (p. 303), 
'‘At twenty-three years of age Armstrong understood 
the audion better than anyone else in the world.” The 
author does not seem to attach any importance to the 
pioneer work of 0. W. Richardson in giving us the 
law of electron emission, of Professor Child in sotting 
forth the spae.e-charge relation, of van der Bijl, who 
gave the <iuantitative relation for amplification, of 
Wehnclt, Schottky and others, who had .shown the im¬ 
portance of the emitting surface. None of these names 
occurs in the book. 

The rtwiewer wonders if any one invented the regen¬ 
eration circuit, or rather, if every one working with an 
electron tube, after van dor Bijl and including him, did 
not invent it. Given the idea of amplification, the 
circuit is obviotis. Many experimenters must have 
used the circuit, but they weren’t in the patenting 
business. One wonders upon what towering pinnacle 
Major Annstrong would have been placed had the 
author been acquainted with or given attention to the 
recent loudly advertised frequency modulation. 

In this chapter there is a minor criticism. The 
author accounts for the ending iron of many of our 
words, magnetron, radiotron, kenotron, etc., by saying 
that the Greek word iron means empty. There is no 
such word in the reviewer’s lexicons. It is highly 
probable that the ending is due to that of electron, the 
Greek won! for amber. It has a pleasant sound, so 
why not magnetron, etc,? 

The last chapter deals with the attempts to cure 
human ills from the days when all was mystery and 
magic to the present time when there is a very small 
element of knowledge. There is held up for ridicule 
the use by the Rosicrucians of the occult powers of the 
magnet—or of something which they called a magnet— 
but praise is given to the use of fever produced by 
high-frequency radio waves in the cure of insanity and 
syphilis (I). It is stated that small-pox can be cured 
by rod light and skin tuberculosis by blue. But the 
reviewer is of the impression that red light is used in 
small-pox cases as it is in developing a photographic 
plate. It would be better not to use any visible light. 
(Radiant energy is always present.) 

In our enthusiasm for modern devices it might be 
well not to overstate our case. 

Radio suz:gery or the use of tlie radio knife is 
praised. The radio knife, more accurately the radio 
needle or acuseotor, uses high-frequency oscUlaticms 
for cutting out, by burning or searing, unwanted 
tissue. It is stated that Dr. George A. Wyeth, by 
inventing the endotherm, put electro suigeiy on the 


map. Now this instrument with the aristocratic name 
enables one to use damped electrical oscillations ob¬ 
tained by the old spark method or, by throwing a 
switch, undamped oscillations produced by an electron 
tube. It is claimed that damped oscillations must be 
used for one purpose, undamped for another. But 
why undamped can not do everything that can be done 
by electrical waves the surgeons can not tell us—nor 
can anyone else. It shows that the medical profession 
has not emerged from the days of a generation ago, 
when patients were made to believe that galvanic cur¬ 
rents had to be used for one purpose, faradic for an¬ 
other. The patient was awed by the doctor’s great 
knowledge. The magic of to-day, if not black, is at 
times rather dark and Bometimes shady. That remark, 
however, does not apply to the eudotherm which has 
been an important instrument in radio surgery. 

Gordon Fekrie Hull 

Dartmouth College 

AGING 

Das Problem dtjs Aiterns und die Ohemie der Lebens- 
vor ^ npe , 2. Auflage. By D. Reichinstein. 420 
pp., 16 figs, Zurich: li. Akerets Erben Publishing 
House. 1940. $9.00, 

The first section of this work presents the conven¬ 
tional summary found in the usual non-criiical review 
of aging. For the most part, the material is old and 
evidently taken from the familiar German reviews 
which have appeared in the past. It will prove of 
little interest to those familiar with the field and of 
little help to otliers since it lias so few references that 
the location of the source material will be very difficult. 

In the section devoted to the aging of cells, much 
attention is given to the pigments and the well-known 
theories of Miihimann. 

After Bucii an introduction physical chemistry is 
dragged into the field of aging. Groat labor is ex¬ 
pended in attempting to make physical chemistry en¬ 
compass the field of aging, but this elasive field con¬ 
stantly seems to escape. The final conclusion of the 
reader is that much too little is known experimentally 
about the processes of aging to apply physical chemical 
theory. The author’s attempts arc interesting but 
rather speculative. 

Under the section devoted to the chemistry of life 
processes are discussed such diverse subjects as “Pron- 
tosil,” choline, certain phases of endocrinology, with 
some consideration of cellular oxidation und enzyme 
action. As a whole, the thread of the story is difficult 
to follow and gives the impression of notes taken by 
the author on current science which has interested him. 

The final section upon tlie theories of aging affords 
little that is new and much that could be forgotten. 

In general this work neglects modern literature. It 
lacks the critical approach of such reviews as that of 
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Professor Carlson in Cowdry’s “Problems of Aging.^ eerning ttie possible explanation of aging processes 
The field covered is very restricted in comparison with on the basis of classical physical chemistry, 
the work of Cowdvy. The most useful contribution of C, M. MoCat 

Reichinstein’s work is the presontation of his ideas con- Cornell tTNivEBsirv 

SOCIETIES AND MEETINGS 


THE NEW HAMPSHIRE ACADEMY OF 
SCIENCE 

Thr twonty-secoml annual meeting of the Now 
Hampshire Academy (jf Science was held on May 31 
and June at Conway, N. IT. At the Friday evening 
session, several papers were read by members, and a 
gi'oup of short films was shown as a sample oL* the 
science titles in the teaching and loan library of films 
maintained by the University of New Hampshire. 

Saturday morning was entirely devoted to a sym¬ 
posium, “The Bedrock Geology of New Hampshire,” 
The introductory pai)er on methods and history in 
this rapidly developing field was by Professor Mar]and 
P. Billings, of Harvard. There followed five reports 
of investigation in special regions; Mt. Cube, by Dr. 
Jarvis B. Hadley, of Tufts College; Mt. Cardigan, by 
Dr. Katharine Fowler-Billings; Winnipeaaukee, by Dr. 
Alonzo Quinn, of Brown University; the Dover-Ports- 
mouth area, by Dr. T. R. Meyers, of the University 
of New Hampshire; and the region of Lewiston, Maine, 
by Dr. Lloyd W. Fisher, of Bates College. 

Saturday afternoon was given over to the reading 
of other papers by members, to tlie business meeting, 
and to the address of the retiring president, Dr. George 
White, of the University of New Hampshire, on “New 
Hampshire Mineral Resources.” 

At the buKinesrks meeting it was voted to award tho 
grant-in-aid for tbe current year from the American 
Association for the Advancement of Science to Pro- 
fe.ssor T. R. Meyers, of the University of New Hamp¬ 
shire, for a continuation of his study on tiie strati¬ 
graphy, structure and petrology of southeastern New 
Hampshire. 

It was voted to elect Professor Marland P. Billings, 
of Harvard, to honoraiy membership in the New 
Hampshire Academy of Science “for his extensive and 
critical studies of Now Hampshire igneous, structural 
and historical gfjology, and tor his example and gui¬ 
dance, which has given rise to a whole ^Billings schooP 
of researcherfl in New Hampshire geology.” 

The publication oommitteo reported ready for di^ 
tribution the academy’s Bulletin No. 1, an illustrated 
40-pagG booklet called “Geology of tbe Presidential 
Range,” by Richard P. Qoldthwait. 

The following officers were elected for 1940-41: 
President, Professor Bancroft H. Brown, Dartmouth 
College; Vice-Prm^t, Mr. Charles D. feward, Staba. 
Board of Health, Concord; Secreteifry-Treaawrer^ Pto- 


fessor W. W. Ballard, Dartmouth College; Member of 
Kmcutvve Caimeil^ Professor George White, University 
of New Hampshire, for five years. 

The executive council voted to hold the next annual 
meeting at Durham, in tlie fall of 1941. 

W. W. Ballabp, 
Secretary 

THE NEW YORK STATE GEOLOGICAL 
ASSOCIATION 

The sixteenth annual field mooting of the New York 
State Geological Association opened at Catskill, New 
York, on April 25, with a preliminary conference 
attended by about 100 geologists. Tlie field trips on 
Friday and Saturday, April 26 and 27, were partici¬ 
pated in by nearly 300 persons (over 70 cars and 
buses), including those who elected the special trips 
offered on Saturday and Sunday. 

The annual dinner on Friday evcfning, with 226 at 
table, wns followed by the business meeting and by 
talks and moving or color pictures on the local geology, 
with Dr. and Mrs. Neton H. Barton as guests of honor. 
A letter of congratulations to Dr. Herman L. Fairchild 
on his approaching ninetieth birtliday was voted and 
was signer! by a large number of those present. 
Rochester was chosen as the meeting pUee for 1941, 
with Dr. Harold L. Ailing for president aiid Professor 
J, Edward Hoffmeister secretary. Dr. Ailing showed 
moving pictures in color of the 1939 meeting. Dr, 
Barton described his experiences in the early mapping 
of the region and his recollections of the famous mm 
now dead who had worked here. Yati^S Wilson and 
John Cook discussed various phases of the geology east 
of the Hudson. Harry Eaton spoke on Amos Eaton, 
whose geological career began in CatskiJL A set of 
colored pbotomicrograpliB of the local strata was then 
shown by Dr. Ailing, followed by color pictures of 
Glacier National Park by Dr. Dyson. 

A committee to prepare a plan to encourage teach^ 
ihg of geology in the secondary schools was also Voted 
and will be appointed by the new president. Officers 
for the Catsidll meeting were G. H. Chadwick and 
Robert Weeks Jones. By courtesy of the sebodl 
authorities, the new Catskill High School building wai 
used as 

The oonmuttee on nonuhatinns 
Robert WesUsy Brown, Dr. Nelson C. Dale 
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SPECIAL ARTICLES 


ALCOHOLIC FEMIENTATION BY FUSARIA 
JUICE OBTAINED WITH A WET 
CRUSMINO MILL 

Tub! study ot certain aapocta of the mode of action 
of cell-free y«a«t juices from the point of view of col¬ 
loid chemistry was introduced several years 
and led^ among other developiaents, to the experi¬ 
mentally established rule that enscymes in juices and 
within the cell nxay change their activity in accordance 
with the degree of dispersion of the accompanying 
carriers. Miss M. Q. Macfarlane^ presents an iniprea- 
sive, though presumably far from complete list of dif¬ 
ferences in beliavior between the living yeast cell and 
tlie so-called cell-free extracts in regard to the mechan¬ 
ism of alcoholic fermentation. The fermenting cell- 
free juitiea generally used (prepared a(*cordtng to 
Buchner, Lehedew or Lipnmnn) necessarily exhibit 
partial or complete suppression of activitif^s or losses of 
a single or several members of the cnicyme systems in¬ 
volved, This accounts for tlie well-known fact that the 
ImnnoniouB order of the living cell and the phase 
se^juencje of euzyitio action within it l>ccome disorgan¬ 
ized due, e.ff., to dilution, disruption of carrier systems 
because of possible danaturation, proteolysis, etc, 

A cell system which exhibits, beyond doubt, a mea¬ 
surable phosphorylation and subsequent dephosphory¬ 
lation of carbohydrates during fennontation is that of 
the Fusaria. It w^as declined justified, therefore, to 
attempt to investigate an artificial enzyme system from 
Fusarium Uni Bolley extracted with the aid of the 
Booth-Green wet orusliing mill.'’* This juice, due to 
the manner of its preparation, could, if found to be at 
aD active, be compared to a large extent with the juice 
obtained long ago by Dixon and Atkins,® but scarcely 
investigated by them. 

After applying a slight meohanical improvement to 
the mill, we obtained a juice which can be described as 
follows. If is opaque; its color varies from light yel¬ 
low to reddirfi-brown, according to the distribution of 
the pigment present.’*' Its pH, prepared with water, 
is in the neighborhood of 6.7 (the internal cell pH of 
Ffwariwm Imi Bolley lies between 6.0 afid 6.1®); its 
relative viscosity measured ^ 25.3® is 1.168, the deter¬ 
mination on the juice having been made a fetV days 
after preservation at 6®. 

The measurable esterifying capacity of the juice at 

1 F. F. Herd, ftane. Foraday 700, 1030. 

* /hWv 75; 64, 1033. 

« Mature, 136 i 1001, 1^36. 

G, Maefarlatie, Jour,, 33: 574, 1080, 

and Ore^u, Jour,, 33: 855, 1038. 

Atkina M IVoc. Dubliu Boc,^ 14 

t 1^^^ Dammann, Btoc/kcm. 293; 

zeiu., 2 oa, loso. 


28®,; as determined by the method of Fiske and Sub- 
barow,* amounts under our experimental conditions to 
about 35 to 40 per cent, of the phosphorylation in the 
living cell system. In some oases this appears to have 
been preceded by a dephosphorylation of tlie organic 
phosphate donators originally present in the living 
Fusaria cells.The esterification brought about by 
the quantity of inorganic phosphate present amounted 
to about 3 to 4 per cent. The quantity of COj obtained 
by the action of the zymases compared favorably with 
that of the living system. 

Judging from the data available at present, and tak¬ 
ing into consideration the fact that the crushing of the 
cell makes uniform the highly different pH values of 
closely organized cell pnilicles,^^ the cell-free Fusaria 
juice obtained with the wet crushing mill seems to have. 
I’umished ufi so far with an enzyme system which does 
not exhibit deficiencies or distortions of kind or magni¬ 
tude as compared with the usual maceration juices 
obtained from yeasts. 

John C, Wieth 
F. F. Nord 

Foepham Univkosity, 

New York, N. Y. 

THE ACTION OF TYPE-SPECIFIC ANTI¬ 
BODY UPON THE PULMONARY LE¬ 
SION OF EXPERIMENTAL PNEU- 
MOCOCCAL PNEUMONIA^ 

AiiTHOUGH the effe(3tivenesH of type-specifle anti¬ 
serum in the treatment of pneumococcal pneumonia is 
well established, the action of antibody upon the pul¬ 
monary lesion is not clearly understood. Con.siderable 
evidence®’ * has been advanced supporting the view 
that antibody can not penetrate areas of consolidation 
within the lung. Recently Kempf and Nungester'^ have 
studlied the penetration of antipneuinocoocal immune 
bodies into pneumonic lesions produced experimentally 
in rats. Using both horse and rabbit antiserum, they 
were unable to demonstrate the presence of antibody 
in the lungs foUowuug intrnvenous treatment. They 
concluded that, even were it found to penetrate the 
consolidated area, the antibody could not be expected 
to accumulate in sufficient concentration to, neutralize 
the pneumococcal polysaccharide present in the alveoli. 

» Fiske and Subbarow, Jonr, Biol Chem., 66: 376, 1925. 

Nord, Hofstetter and Damniann, Biochetn, 

293: 253, 1937. 

J, Spek, Brgehn. Mrmyvifowhung, 6: 20, 1937. 

1 Preliminary report. 

a B. S, Eline and M. C. Winternitz, Jour. Brp* Med., 21: 
811,1915. 

a T, T, Wang and 0. M. Van Alien, Proc. Boc. Bxp. Biol 
and ir<E< 30; 814,1933. 

* J. P* Fox, Jour, Immunolj 31: 7, 1936. 

0 A. B. Eempf and W. J. Nungester, Jour, Infeei. Die., 
66:1,1939. 
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Nye and Harris,® studying human autopsy material, 
have reached the same conclusion. 

The purpose of this paper is to report preliminary 
data which demonstrate that antipiieumococcal immune 
bodies not only enter the pneumonic lesion but do so 
in sufficient amounts to limit its spread. The anti¬ 
body is shown to cause agglutination of the pneumo¬ 
cocci within the alveoli and to promote rapid phago¬ 
cytosis of the organisms by the cells of the pneumonic 
exudate. 

Experimental lobar pneumonia was produced in 
white rats by inoculation of the left main bronchus 
with encapsulated Type I pneumococci^ suspended in 
mucin. The metliod of Nungester and Jourdoiiais,® 
modified to increase the severity of the disease, was 
used in all experiments.® The pneumonia produced 
was uniformly fatal, killing all of 38 untreated rats 
.in less than 5 days. Half of the animals died within 
48 hours. In only 4 rats was the lesion confined to the 
left lung, and all but 1 developed pleurisy, pericarditis, 
or both. All had hacteriemia at the time of death. 

The pathogenesis of the pulmonary lesion was 
studied by examining the lungs of 35 rats killed at 
various intervals following inoculation. The pneu¬ 
monic process was seen to spread rapidly until nearly 
the entire left lung was involved in 36 hoiu's. Frequent 
blood cultures showed invasion of the blood stream in 
rouglily half of the animals after 12 hours and in over 
90 lier cent, at the end of the first day. The lungs of 
each rat were fixed in Zeuker-forraol solution according 
to the method of Loosli,^® and sagittal sections of the 
single-lobed left lung were stained by the Gram- 
Weigert technique. The most striking feature of the 
spreading lesion was the presence of the edema 
the advancing margin. The pneumococci 
were seen to be most numerous in this region and his¬ 
tological examination of the lungs at intervals from 
12 to 30 hours revealed that the pneumococci spread 
into noimal alveoli principally by way of the edema 
fluid. 

The action of typo-specific antibody upon the ad¬ 
vancing lesion was observed in rats treated 2, 6,12 and 
18 hours after inoculation. One cc (6,000 units) of 
concentrated antipnournococcal -rabbit serum^® was 
injected into the femoral vein of each animal in a single 

0 B. N. Nye and A. H. Harris, 2ud, Am* Jour* Path*^ 18: 
749, 1937. 

7 A5 strain, kindly supplied by Dr, 0, H. Eobortson. 

8W. J. Nungester ana It, F. Jourdonais, Jour. Infeei. 
Dw., 69: 268, 1936. 

» Details of the method will be described in a later pub- 
lication. 

10 C. G. Loosli, Arch* Path., 24: 743, 1937. 

11 0. H. Bobertson, L. T. Ooggeshall and E. E. Terrell, 
Jour* Clin* Invest., 12: 467, 1933, 

i» P, D. Gunn and W. J. Nungester, Arch* Path*, 21: 
813, 1936. 

18 Obtained through the courtesy of Dr. W, G. Malcolm 
of the Lederle Laboratories. 


dose,^* The mts were killed in groups of 3 at 1, 6,18, 
42, 96 and 168 hours after treatment; the lungs were 
fixed and stained by the methods already described. No 
deaths due to pneumonia occurred among the 76 treated 
animals, in spite of the fact that many had already 
developed hacteriemia at the time of treatment. The 
bactoriemia cleared following therapy and autopsy 
findings indicated that the pulmonary lesion had been 
promptly arrested by the serum. The margin of the 
consolidated area was seen in the gross to become 
sharply demarcated 6 to 18 hours after treatment, in 
striking contrast to the irregular hemorrhagic border 
characteristic of an advancing lesion. Microscopic 
examination showed pronounced agglutination of the 
pneumococci, particularly in the edema zone, within an 
hour. Organisms with swollen capsules were noted fre¬ 
quently. Following agglutination of the pneumococci, 
the piioumonia failed to spread as evidenced by nar¬ 
rowing of the edema zone at 6 hours and its disappear¬ 
ance after 18 to 42 liours. The agglutination of the 
organisms in the edema zone appeared to prevent them 
from invading new alveoli and thus apparently allowed 
leucocytes to overtake them at the margin of the lesion. 
Marked phagocytosis of pneumococci by the polymor¬ 
phonuclear leucocytes was noted at 0 hours and few, 
if any, organisms could be found, either extracellularly 
or intracellularly, after 96 hours. The macrophage 
reaction^^'^ became prominent in 4 dayu, and at the end 
of one week there was extensive clearing of the 
exudate. 

Conclusions 

Type-specific immune bodies contained in antipneu- 
mococcal rabbit serum, when administered intraven¬ 
ously in sufficient quantity, enter the pneumonic lesions 
of rats with experimental pneumococcal pneumonia. 
The antibody agglutinates the pneumococci free in the 
alveoli and thus apparently stops the spread of the 
pneumonic process. Clumped cocci can be seen 
throughout the involved area, but particularly in the 
edema zone at the advai^cing margin of the lesion. The 
presence of antibody within the alveoli is likewise 
revealed by the ‘‘Quellung” phenomenon and by a 
marked increase in the phagocytosis of organisms by 
tlie cells of the alveolar exudate. 

The author is indebted to Dr, J. F. Enders for much 
helpful advice, and to Mr. John Burke for the prepara¬ 
tion of microscopic sections. 

W. BAomt Woon, Je.* 

Habvard UNivzasiTY Medical School 

Subsequently, smaller amounts of antibody were used 
with siinilar results. As little as 120 units was found to 
be effective in rats treated 12 homrs after Inoculatioil. 

18 O. H. Bobertson and C, G. Loosli, Jour* Ewp* Med., 
67:676,1938. 

* Fellow in the Medical Sciences of the National Be- 
search Council. 
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GROWTH RESPONSE OF PLANTS TO RIBO¬ 
FLAVIN AND ASCORBIC ACID 

ExFKBiMisNTfi at the University of Iowa on mineral 
nutrition of plants, involving the addition of riboflavin 
and ascorbic acid, have disclosed certain marked re* 
spouses to these vitamins. Data are given for replicate 
pot cultures of eggplant (Solanum melongea, variety 
Black Beauty) and tobacco (Nicoiiana tohaccum, 
variety Little Turkish) grown in silica gravel with 
Withrow's nutrient solutioik Controls received only 
mineral salts while test cultures of the eggplant were 
supplemented with 2.5 P.P.M. synthetic (Merck) ribo¬ 
flavin, and tliosc of tobacco were supplemented with 
10 P.P.M. synthetic (Merck) ascorbic acid, dissolved 
directly in the aqueous solution. Pots were drained on 
altenmte days and fresh nuti'ient solution added to 
maintain a unifoim supply of mineral salts and vita¬ 
mins. 

Data (Table I A) show that riboflavin increased the 
growth of eggplant and (Table I B) that ascorbic acid 
increased the growth of tobacco. 

TABLK I 

A. UrtowTH UKseoNSK oir K<jgi*i^ant in Nuthient Solution 
Containing Kiboplavin 


atBin 

lenath. 

cm. 



Frenh 
welaht 
of tnpB 
lu tiinn. 


Per (wnt. 

dry 

welfdit 


Fresh 
weljrht 
of roots 
in eins. 


11 


6l 



Per cent, 
dry 
weight 


ll 


f>0 6.2 12.1 ia.5 45.5 J7.5 12.3 1.6 3.0 14.0 20.2 

77 7.1 14,2 48.0 121.0 12.7 12.3 12.5 22,9 9.0 9.4 


B. OaowTH Rkhponbb or ToiiAcro IN Nutiubnt Solution 
C oNTAiNiNO Ascorbic Acid 


56 26.1 34.2 38,2 82,8 8,2 8,1 3.0 5,9 12,1 16.3 


The initial gain of eggplants receiving riboflavin was 


maintained throughout growth. The leaves were con¬ 
sistently coarser in texture, thicker, and darker in color 
than the controls. The roots were coarser and more 
extensive. Shoots of 56-day-old riboflavin plants were 
more highly hydrated (dry weight 12.3 per cent.) than 
controls (dry weight 17.5 per cent.), but the converse 
relationship existed in the roots (dry weight of ribo¬ 
flavin plants 20.2 per cent, controls 14.0 per cent.). 
These diflEerences in percentage of dry weight tended to 
level out in both tops and roots with increasing age. 
At the age of 77 days the dry weight of tops of both 
test and control plants was approximately 12.5 per 
cent, and of both set.s of roots about 0.5 per cent. 

In most respects the tobacco plants receiving ascorbic 
acid showed gains in growth comparable to those of the 
eggplants receiving riboflavin. Hydrogen ion deter¬ 
minations of the press sap showed that riboflavin in¬ 
creased the acidity of the apices of the eggplant, while 
with the ascorbic acid there was a slight decrease in 
the acidity of tJie stem tips of the tobacco plants. The 
plants receiving the vitamins showed smaller pH varia¬ 
tions of the different regions than in the controls. 
Initial gains due to the two vitamins were maintained 
throughout the experiment. Compo.sitionaJ differences 
persisted in mature plants even where gross external 
contrasts tended to disappear. 

The data suggest definite species difference's in re¬ 
sponse to riboflavin and ascorbic acid, as well as the 
marked stimulatory effect of riboflavin which has not 
been previously reported. The experiments are being 
continued to detemime the exact character of the his¬ 
tological and metabolic differences in various species 
under the influence of riboflavin and ascorbic acid. 

Raymond Dennison 

State University of Iowa 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE USE OF PLASTIC AS A SUBSTITUTE 
FOR COVER GLASSES 

As a result of tlic present conflict in Europe, the 
price of cover glasses used in the preparation of slides 
for the microscopic study of tissues has risen so much 
that the question as to how to meet this increase in 
price has become a serious problem for those labora¬ 
tories in which the number of tissues studied in serial 
sections is great. There seems, accordingly, to be a 
widely felt need for a less expensive substitute for 
imported cover glasses. We have found that plastic 
serves for this purpose. 

The use of plastic as a substitute for cover glasses 
in microscopic technique is not new, since Lentee^ had 
recommended similar material about ten years ago. 
However, some difficulties are encountered in the oovor- 
iH. Lentae, EUn, Wochmsehr,, 9: 1470, 1980. 


ing of microscopic sections with plastic, which seem so 
far to have prevented the wider use of this material; 
but it is possible to overcome these difficulties to a 
very large extent and we wish therefore to describe 
the method which we have found to be satisfactory. 

We are using cellulose acetate, trade name “Vue 
which can be obtained in sheets 0.005 inch or 
0.127 mm thick, corresponding approximately to the 
thickness of cover glasses No. 1, which varies between 
0.13 mm and 0.14 mm. The refractive index of this 
material is 1.49 to 1.50, which is very nearly that of 
glass. Resistance to heat is 140-180® F. Exposure 
of the mounted and dried slides first to a temperature 
of 110-115® F. for twelve hours, then keeping them 
at room temperature for another twelve hours, with a 

Pak" prepared by Monsanto Chemical Com- 





18 scmNiJE m «3T5 


repetition of tliia procedure on several d^ya, left them 
unohan^d. The effects of sunlight, weak acids and 
weak alkalies arc very slight. 

The plastic is obtained in sheets which can be cut in 
such a way that their siisc and shape are ilic same as 
those of cover glasses. These slips are kept covered on 
both sides with sheets of tissue pa.i>er. They are, as a 
rule, clt^an, but if cleaning should be necessary, they 
may be dipped in 50 per cent, alcohol, one at a time, 
and dried immediately. Thick, paper-filtered Canada 
balsam senses as mounting medium. The use of an 
excessive amount of xylol should be avoided. 

The most objectionable feature in the use of plastic 
in the place of cover glasses is their tendency to “curl’' 
during the process of drying. If the slips are kept 
in the oven overnight at a temperature of 37° C., from 
three to five per cent., sometimes even a larger number, 
of the cover slips may pull away at the edges. To 
overcome this difficulty as mucli as possible it is neces¬ 
sary, after mounting, to dry the slides slowly at room 
temperature for five to six days, in order that the 
Canada balsam may be well l)ardened before placing 
the slides into slide boxes. In this way as a rule a 
fairly satisfactory result is obtained, although the 
smoothness of the plastic is not always equal to that 
of cover glasses. 

After the appearance of the article by H. O’Brien,® 
we substituted isobutyl methacrylate polymer for Can¬ 
ada balsam. The solution found suitable was approxi¬ 
mately 1 part of isobutyl methacrylate polymer* to 2i 
parts of xylol. These experiments are still in an early 
stage, but it seems that this change improves the re¬ 
sults. Under these conditions the drying requires not 
more than one day and, so far, no curling of the pla,stic 
cover slips has occurred. 

V. SUNTZKPF 

Irknb Smith 

Washington Univb:rj3Itt School or 
MEDiaNE 

ERRATIC POTENTIALS OF ELECTRODES 
SEALED IN GLASS TUBING 

Our attention has been drawn to the erratic poten¬ 
tials that are observed in the potentiomctric titration 
of dilute solutions in which platinum electrodes, sealed 
in glass tubing, are used. These erratic potentials were 
particularly obnoxious near the end point of a titration* 
We have noted them specifically in the potassium 
diebromate-stannous chloride and the thallous chlorido- 
potassium iodate titrations. Complete elimination of 
this erratic beiiavior was obtained by removing the 
glass tubing from the electrode, or, by allowing only 
the wire (electrode) to touch the solution being titrated 
or the electrolyte of the cell being studied. 

a Harold C. O’Brien, SoucNOE, Rl: 412,1940, 

*Tfae iaohutyl methacrylate polymer prepared by dh 
Pont Company. * 


A general toestigatmn has indicated that the erratic 
behavidr of eloctrodes sealed in glaas tubing .m 
more prevalent than one would normally be led to 
believe is true. Apparently most observers have 
tribuled the erratic potentials to some peculiarity of 
the reaction involved rather tlian to the physical struc¬ 
ture of the electrode aascmbly. Particularly does this 
seem to be a souiv,e of trouble in the erratic beiiavior 
of certain E.M.P. cells built for special purposes. This 
phenomenon may be crucial in these eases, for not only 
are fiuctuation or drifts introduced hut the induced 
potentials may be large (300 mv) and irreproducihle. 

The cause of this trouble has not been entirely estab¬ 
lished. It may be due, partially or entirely, to strains 
in the electrodes as a result t)f the glass-metal seal. 
This may result in a variable junction potential as a 
result of the solution being in contact with the same 
metal in different standard states, this could be re¬ 
duced to a constant value or eliminated by a very care¬ 
ful annealing process. The disturbance is definitely 
in the region of the glass-metahsolution interface. 
Elimination of this interface seems to eliminate the 
source of trouble. In poteutiometric titrations, where 
the electrodes must he subject to frequent cleaning by 
bumishing in a flame or treatment with hot aqua regia, 
we have found it highly desirable to eliminate the giaas 
casing for the electrodes or to construct the electrode 
in such a manner that the solution does not come into 
contact with the metal-glass interface. This may also 
be necessary for many other types of cell measure¬ 
ments. Our recent experiem^es with this phenomenon 
have been such that we are certain that it is of a 
general nature and requires consideration where cell 
data are being obtained. 

A. B. Gabehtt 
Ebkbst noQOfi 
Bay HEixKd 

The Ohio State XJNivEasrTY 
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THE TIME-SCALE OF THE UNIVERSE' 

By Dr. HENRY NORRIS RUSSELL 

PRINCETON UNIYERBITT 


It is beyond our power—and may be beyond the 
bounds of reason—to specify the age of the material 
universe precisely, like an old epitaph; ^‘.Aged 82 
years, 6 months and 17 days.” But human life has 
not only an individual duration, but a general time- 
scale. Only under exceptional circumstances does a 
man change greatly in thirty days—and rarely does 
he fail to change greatly in thirty years. There are, 
therefore, more than astronomical reasons for meosur- 
iug our ages in years—they afford a scale commen- 
suirate with the changes which accompany them. 

It is certainly legitimate to inquire, Can we set up 
a similarly rational time-scale for the description of 
natural phenomena In the large f Will the units of 

t The ninth James Arthur Lecture, delivered at New 
York University, May 14, 1940. 


this scale be thousands of years, or millions, or bil- 
lioDB, or greater? and will different scale-units be 
appropriate for different ranges of phenomena—^just 
as the rapid development of a child in his first year 
makes it reasonable to give his age in months? 

In my student days, at the turn of the century, no 
definite answer could be given to these questions. We 
had very strong reasons indeed to believe that millions, 
rather than thousands, of years formed an appropriate 
scale for the greater geological processes; but there 
was DO trustworthy evidence concerning how many 
millions of years were involved. 

We realiKed, too, that, unless wholly unknown, forces 
or influences of some sort were imperceptibly at work, 
the history of a finite material universe tbust run its 
course in a finite interval of time. This conclusion 
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was based npon fbe one physical primple which has 
withstood unchallenged the revolutionaiy changes of 
the subsequent forty years—^the Second Law of Ther¬ 
modynamics. The energy in such a uniterse is inde¬ 
structible—though, as we now know, capable of 
reversible transformation into mass. But it is steadily 
becoming less available. Water runs, and stones roll, 
down-hill, and this tends, in the long run, to flatten 
out the high spots and All up the low ones. Heat is 
carried by conduction or radiation from hotter bodies 
to colder ones. In a thousand other ways, also, nature 
tends toward mediocrity—a dead level of uniformity 
and quiescence. There may be other forces—such as 
the deep-seated ones which buOd mountains—which, 
for a time, apparently arrest or reverse the downward 
tendency, but these draw on other stores of energy— 
which must be finite in amount—and diminish their 
availability, so that at long last mediocrity reigns. 

This conclusion is unpleasant to most people; but 
it is supported by the tremendous weight of the Law 
of Averages. The aigument is really simple enough. 
Suppose we had 10,000 smooth, spherical grains of 
white sand—all indistinguishably alike in size, shape 
and weight—^and 10,000 more, exactly like the o^ers 
except that they were black. Pour the white sand 
carefully, then the black sand cautiously on top of 
it, into a glass globe of such a size that it is still only 
half full. Then shake the globe. After a good shaking 
we will get a grayish mixture. Keep on shaking. 
What is the chance that by mere luck the white sand 
will some time all get on the right hand side of the 
globe and the black on the left? No elaborate analysis 
is needed to give the answer: it just naturally won’t 
happen. Of course, if the white grains were lighter 
than the black, shaking would bring them to the top 
like cream; but we have expressly assumed that this 
is not so: the two kinds of grains are indistinguishable 
except by color, and the color makes no difference to 
the effects of shaking. 

The interesting configurations of the material uni¬ 
verse, with moimtains and valleys, hot and cold bodies, 
etc., turn out, upon further analysis, to bo comparable 
to interesting configurations of the sand—say a sand- 
painting on the gray surface. The fault of the analogy 
is that ^’shaking’* is a catastrophic process, while con¬ 
duction, radiation, etc., act gradaidly. But the eon- 
chxsion that the interesting configurations tend to run 
down to undistinguished mediocrity is true for both. 
Technically, tlxis is called an increase of entropy. We 
shall not be far wrong if we think of it as an increase 
of mediocrity or of dullness.* 

have elaborated this illustration to bring out the 
importance of the M^ingsisItohXe charaeter 

of the individual grains—^ essential element whidh has 
been Inadequai^y Streesed in some dtesuisloihs of the 
subject. If each grain ware marked with a numbef, end 
ws recorded the position of every one la the gimy mmtmei 


Two ooaoWons follow. First, as the 

futore, universe bids lair, fay an overwhelming 
probability, to become gradually less and less inter¬ 
esting. The approarii to fb» final state df deadly 
dullness is lik^y to be asymptoticaliy alow, but sure. 

Second, triiile we can reason thus about the remote 
future (on the assumption that known natund laws 
are alone operative) we ean not do rim same about 
the past A homely illustration of Itord Kelvin^s 
comes to mind. Suppose that, in an opmi Md, I 
pick up a stone so hot that 1 drop it instantly. I can 
figure out how long it will take to cool; but all I can 
say with certainty about the past is that, not so long 
ago, it has been in a hot place* 1 can calculate that if 
it has been lying in the field an hour it had then a 
certain surface temperature, if two hours, a much 
higher temperature, and so on, but 1 can not find 
out how or when it was heated without further infor¬ 
mation. 

The stars, unlike tlie stone, are what an ingenuous 
Student of mine once, on an examination, called ^solf- 
heating bodies”; but, with suitable changes, the analogy 
is still valid. We can carry our analysis of the past— 
a sort of reversed prediction-—back a long way, but 
not forever. Sooner or later our calculations, baaed 
on the assumption that the ordinary, vastly probable, 
processes of “running down” have been continuaDy 
at work, reach a limit, and we can go no farther back. 

It would be unsound to conclude that there must have 
been some specific intervention of other influences or 
forces. 

In any statistical system—^like the globe full of 
sand-grains—any possible eonflguration mnst occur, 
again and again, in a sufficiently great number of 
trials, provided the effects of shaking (or its equiva^ 
lent) are really at random. The universe is at present 
in a veiy interesting and improbable litate, but this 
does not prove that it may not have got into this state 
by mere accident. 

In a very long time, such as years, almost 

anything may happen. This ajgoment has been dearly 
stated by J. B. S. Haldane, who caps it with the 
grcun; ^^The correct deduction ftom the Second Law 
is not that the present state of the uziiverae could not 
have happened by chance, but that most of eternity 
is dull" 

This we knew, in a general way, forty years ago; 
but the evidmtoe that the matetial universe is in a 
transitory state is far more impressive now than it was 
then* From the nudei of atoms to the rduotast 
galaxies, we find inoversitde changes^ 
progress. Jm imveral esses we eah ^tosaam 

and libm ^boi^ ^ vlgaroudy, proMbte grJiln 
0^ Akft ^ther llib 

it had before wodd bs ^ 
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toA ooe of tbe moet 
mniaa^b^ refsoltB ^ Ddoiiiam phy^ ia that these 
iiidepetkdwt paths of approach lead to the same result. 
ThB timeHualOi from atoms to fli^ulae, is measured in 
hmiomi of years^—millions are far too Bmall, trillions 
moeh too great* Borne of this evidence I will try to 
smnmarijmf neoessaxily in brief, without entering upon 
many fascinating hy-ways. 

BAmoacisvnrr am) ths Aqe of tb:b Earth 

(1) Among the major modem diseoveries is that 
atoms of many sorts ore unstable and subject to spon¬ 
taneous disintegration. The atomic nucleus (which 
automatically clothes itself with electrons enough to 
build up the rest of the structure) may eject a portion 
of itself, and settle down into one of a new kind, 
differing in ehaige, in mass, or in both. More than 
twenty such unstable atoms occur naturally, and hun¬ 
dreds of others have been made artidcially by bom¬ 
bardment with particles of high energy. With the 
latter we shall deal later; at present we have to do 
with the former. These fall into three scries commonly 
called after their most prominent members, radium, 
actinium and thorinm. Each series starts with an 
almost stable atom, so that only a very small fraction 
of those present disintegrate in a year. By the deli¬ 
cate and precise technique of radioactive mcasure- 
ments—of which there is no time to speak here—these 
fractions have been determined with considerable ac¬ 
curacy. Heavy uranium (the abundant isotope Ujag, 
of atomic weight 238) loses by spontaneous clmnge, 
during one year» one out of 6,570 millions of the atoms 
originally present; light uranium, or actino-uranium, 
Uftss, one out of 1,030 millions, and thorium, Th^sat 
one out of 20 bilHons/ The transformed atoms are 
far less stable, and go in each case through a long 
series of changes, in some of which alpha-particles 
(hdimn nudei) are ejected, and in others electrons. 
At last each series ends in a stable nucleusr-^ll three 
of them isotopes of lead, of weights 206, 207 and 208, 
respectively. Some of the intermediate products have 
Kvee of about a million years; others last only a minute 
fraction of a second. In all eases, the rates of radio¬ 
active change can not be altered perceptibly by any 
eiktemfU influence that has been brought to bear. High 
tempeiatores and pressures are utteiiy without effect; 

even ihe drastic process of bombardment with 
bi^h-^peed partidea^-^ough it may transform the 
no^ei which are directly hit info something quite 
no efCOot on those which are missed, 
th^ with whidi we have to deal these 
dtasil^ aU be regarded as very rapid^ and we 

stages, and talk as if each 
notation, 10* years, not 

> A. IP. Kovat^ 

aa V wa, ima 


pannt element turned directly into lead, without in<* 
ti^oductng error into our calculations. 

If, now, a uranium-containing mineral is left alone 
in the rock for a billion years, about 15 per cent of 
the atoms originally present will have broken down— 
to be more precise, 14 per cent., since toward the end 
there are fewer left to disintegrate than at first. Cor¬ 
responding to these, an eqiial number of atoms of lead 
will have been produced. Their weight will be 12 per 
cent, of that of the uranium originally present, or 14 
per cent of those remaining—the other 2 per cent, 
representing helium given off during the process. The 
older the mineral, the more lead there will be, and 
from its ratio to the uranium we can find how long the 
crystal has been undisturbed. 

Certain obvious corrections are necessary. If 
thorinm is also present, we must allow for the lead 
which it has produced at the same time. Actino- 
uronium is always present to tlie extent of 1/140 of 
tlie heavy uranium, and may easily be allowed for. 
We must be sure that the crystal has not been altered 
chemically—^for example, by the action of percolating 
water—during its long entombment in the rock. 
Hence, only the inner portions of clean crystals, show¬ 
ing no visible effects of this sort, are employed. 
Finally, how can we be sure that there was not some 
lead in the crystal when it was formed? 

Nature is kind to us here. We can measure, with 
the mass-spectrograph, the relative amounts of lead of 
atomic weight 206, 207 and 208. “Ordinary^' lead 
cemtaine also a small proportion of another isotope, 
of weight 204, which does not appear to be produced 
by radioactive processes. Measuring this, we can 
determine and allow for the ordinary lead which may 
have been present at the start. 

With these precautions, the radioactive method for 
determining the age of minerals appears to be thor¬ 
oughly reliable. It is applicable mainly to igneous 
rocks, and gives the time since they solidified. The 
geological age of such rooks can usually be determined 
by a study of the neighboring strata. In this way 
many points of the geological sequence can be dated, 
and the agreement with the order of succession indi¬ 
cated by the stratigraphic and paleontological evidence 
is admirable. 

We are concerned to-night with the greatest ages 
this revealed, and these run up to 1,500 or even 1,806 
million years. The most striking example is a pegma¬ 
tite in Manitoba, in which have been found crystals 
of uraninite containing uranium, of monaeite contain¬ 
ing tiiorium, and of mica containing rubidium. This 
is also radioactive, and breaks down very slowly into 
on isotope of strontium. The ages determined inde- 
|end^tiy ftom these three miherals and based on 
djtterent radioactive prooesscB, come to 1,600, 1^000, 
and about 1,700 million years. 
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!Th^e seetAa to bo bo escape from the conclusion 
that these minerals bad actually been lying undisturbed 
in the rock for more than a billion and a half years, 
until the miner blasted them out. The Earth must be 
at least as old as this. 

The same radioactive processes may be used to find 
an upper limit to the age of the Earth, or at least of 
its crust. Radioactive tests are so delicate that we 
can find, with considerable accuracy, the amounts of 
uranium and thorium which are in*esent per ton of 
rock, and hence, taking an average of rock-types, for 
the upper crust of our planet. The amount of lead 
must be found by ordinaiy cliemical methods, but is 
fairly well estimable. Now, so long as the Earth^s 
crust as a whole has not been mixed with other matter, 
the lead produced by the decay of the uranium and 
thonum must still be in it. A simple calculation shows 
that all the existing lead would have been produced 
radioactively in between three and four billion years. 
This figure is considerably less accurate than the last; 
but it should represent a true upper limit, as there 
was very probably ^^ordinary^' lead present. Provided 
that the amounts of uranium, thorium and lead are 
well determined, this calculation holds, no matter how 
many times the material of the crust may have been 
melted or re-worked, so long as no process selectively 
removed the uranium or the lead into the inaccessible 
interior of the earth. It appeai-s, then, that the earth^s 
crust is more than IJ and less than 3i billions of years 
old. 

That so great a time-interval can be determined 
within a factor of two is remarkable. 

If all the helium which is produced by radioactive 
changes within a mineral remained in it, measurement 
of its amount would serve to determine its age. If 
some of the gas escapes—as it is likely to do except 
from dense crystals or fine-grained rocks—the calcu- 
late<i age will be too low. This method, applied to 
terrestrial minerals, gives ages comparable with the 
lead-rutio methods, or lower. 

Paneth has employed it upon meteorites, finding low 
valuas in some cases (as might be expected) and 
maximum ages up to 2,800 million years for others. 
The recent researches of Whipple at Harvard show 
that several bright meteors which have been accurately 
observed by photograx^hy were moving around the sun 
in asteroid-like orbits before they hit the earth. These 
meteorites may then be regarded as members of the 
solar system—though there is a chance that a smail 
percentage were visitors from interstellar space. 

The age of the earth appears therefore to be sub¬ 
stantially the same as that of the solar system as a 
whole (so far as we can test it). 

At this point we lose the powerful aid of chemical 
analysis. Theoretically we might hope to detect 
uranium, thorium and lead spectroscopically in the 


Sun, or ev^ the stars. Lead has actually been found; 
but unfortunately the character of the spectra of 
uranium and thorium, which contain great numbers of 
rather weak lines, makes the spectroscopic test in the 
Sun relatively insensitive, and no evidence is available. 

(2) A determination of time-scale of a radicaliy 
different sort may be made from observations of the 
extra-galactic nebulae (or external galaxies, as some 
prefer to call them). The brilliant work of Hubble 
has proved that these objects are enormous clouds of 
stars, thousands of light-years in diameter, and, except 
for the very nearest, millions of light-years away. The 
distances of the nearer ones can be determined satis¬ 
factorily, by a study of the brightness of individual 
stars within them, especially of variable stars of the 
Cepheid type, and in this way Hubble has found the 
distribution of sise and brightness among the members 
of the nearest of the great clusters in which these 
nebulae often congregate. On ilie reasonable assump¬ 
tion that the average brightness and the range about 
the average is similar from one cluster to another, the 
distances of faint clusiei^ can be derived, some of them 
as great as 300 million light-years. 

The spectra of these nebulae are what might be ex¬ 
pected from a cloud of stars; but their spectral lines 
show a “red-shifi^^ which increases steadily with in¬ 
creasing faintness and distance. This shift is of exactly 
the kind which would be produced by the Doppler 
effect due to a very rapid recession. The velocities 
thus derived are far greater than any previously 
known, and attain the enormous value of 42,000 kilo¬ 
meters per second for members of a cluster in XJrsa 
Major, whose distance is estimated at 240 million light- 
years. The observations of these spectra, which have 
been made mainly by Humason, demand the 100-inch 
telescope, a si>ecialJy designed spectrograph of very 
great light-power, and great skill and assiduity. 
Spectra have been photographed for nebulae too faint 
to be directly seen even with this greatest of telescopes 
—the necessary guiding being done with the aid of a 
nearby star, whose position, relative to the nebula, 
had been measured on long-exposure photographs and 
allowed for. . 

Hubble has shown conclusively that, in general, the 
velocity of recession of a nebula is proportional to its 
distauce, a nebula one million light-years away having 
a velocity of 162 km/sec, etc. There are moderate out¬ 
standing differences for the separate nebulae, whidi 
presumably represent their ''peculiar'' or in^vidual 
motions; but these do not at all obscure the general 
trend. 

This propovtidnality between vdocity and distance 
may be expressed as follows. If the nebulae oculd all 
have been collected at one point at a certain time in 
the remote past, and each one laundmd into space in 
its present direction, and with its present ape«^ they 
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would oil, at the preaent time, have reached their ob¬ 
served positions and distances. Wo can not, of course, 
be sure that their actual motions have continued at a 
uniform rate; but the assumption that they have gives, 
a time-scale appropriate to tlie description of these 
motions. Making the simple calculation we find that 
the hypothetical starting-time comes to 1,840 million 
years ago. 

The agreement of this with the calculated age of 
the earth or of the solar system is very striking, since 
it is ubsohitely unforced. The two calculations have 
no data whatever in common, and their results might 
just ns well have disagreed by a factor of ten, or even 
a hundred, as Imve agreed, as they do, within a factor 
less than two. 

The interpretation of tliese red-shifts leads us for 
into the field of general relativity. According to this 
space itself, if it contains matter, will usually not be 
in a steady state but may expand or contract—the mat¬ 
ter moving, too. The observed red-ahifts are ex¬ 
plicable if the universe is now expanding. Many 
different courses of change are mathematically pos¬ 
sible: Space may have once been much smaller than 
at present, with the stars (or whatever they were* if 
they had not yet begun to shine) close together; or it 
may have expanded, at first slowly, then faster, from 
a finite original suse smaller than at present. In the 
future it may continue to expand indefinitely, or reach 
a maximiun “size” and then contract again. With our 
present limited knowledge, we can not rule out any of 
these possibilities. When certain data regarding the 
mmibers and distribution of nebulae down to the faint¬ 
est limit oliservable with the 200-inoh telescope become 
available, it may be practicable to specify which typo 
of solution fits the more accurately known facts. 

In tlie meantime, the most interesting solution is 
that of X^oraaitre, according to which the whole uni¬ 
verse was once packed into a narrow compass. He 
goes so far, a little speculatively, as to envisage a 
state in which all matter formed one gigantic atom, 
which broke up and threw off the raw materials for 
millions of galaxies, and miUions of billions of stars. 
The principal attraction of this scheme is that it pic¬ 
tures a short but tumultuous time in the early days 
of our presont universe, during which aU sorts of 
things which never can happen now might have oc¬ 
curred—such as the origin of the planetary system, 
and-—as we shaU see later—the formation of the heavy 
radio-active atoms. 

The interval since these “fireworks,” as Lomaitre 
once called them, should be of the order of the 1,800 
million years already caleulated—perhaps shorter. 
This makes the eaith and all parts of the visible uni¬ 
verse cantomporaries, and Jess than two billion years 
of age. 

(3) Ohjeetious to this “short” time-scale have been 


raised by various investigators. Some have proved to 
be unfounded, but one, suggested a dozen years ago 
by Jeans, deserves our consideration. 

The orbits of binary stars of long period (decades 
or centuries) are usually highly eccentric, while those 
of close pairs with periods of months or days are 
usually nearly circular. So long as a double star 
remains isolated in space, the relative orbit of the 
components will be unaltered. If another stray star 
should pass near it, but at ten times the distance of 
the close pair, its attraction, being somewhat greater 
on one component than on the other, would alter the 
orbit, but not seriously. But if the intruder passed 
nearer to one of the stars than its companion was at 
the time, the perturbation due to its attraction would 
be large and might produce great alterations in the 
orbit. Sometimes the new orbit would be more eccen¬ 
tric than tlie old, and sometimes less: But Jeans has 
shown that the net effect of a great number of such 
encounters would be to make the average orbital eccen¬ 
tricity 0.66, with a wide range in the individual values. 

The actual mean eccentricity for pairs whose orbits 
have been computed, which can usually be done only 
if their periods arc less than three or four hundred 
years, is about 0.5, but there is evidence that for the 
wider and slower moving pairs it increases to about 
Jeanses value. 

For short periods of months or less, the intruding 
star would have to come fur closer to alter the orbit 
to the same degree. Such close approaches will evi¬ 
dently be much less likely than the wider ones which 
are effective for the slow pairs, hence, given time 
enough and not too much, the orbits of the wide pairs 
should be pretty well “knocked about” while the close 
pairs are still little affected. 

With the present density of distribution of tlie stars 
in space, and their present velocities, this production 
of eccentric orbits should be an exceedingly slow x>roc- 
css, Jeans estimates that to get it well toward com¬ 
pletion would require 5 trillion years (SxlO’^) s 

This leads to a time-scale a thousand times as long 
as the one we have previously met. The argument is 
based on sound mathematical analysis, but also on an 
assumption—that the binary orbits got their high 
eccentricities in this way. It has been completely 
upset by the application of just the same reasoning 
to another class of stellar s 3 rstcms, namely, the moving 
clusters. 

The star-group of the Hyades in Taurus—^recog¬ 
nized and known by this name since classical antiquity 
—contains about 300 stars distributed within a region 
some forty light-years in diameter, which are moving 
together in space, in the same direction, and at the 
same rather rapid rate. Such community of motion 

5“Astronomy and Cosmogony,” p. 822. Cambridge, 
1928. 
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oaQ not possibly be an aeoident No one doubts that 
the cluster stars have a common ongin, and that they 
have been moving together indefinitely long in the 
past. The attraction of the stars on one anoUier must 
hold the cluster together, but this is so small that if 
the cluster were isolated b space its outer stars would 
take 50 million years or more to revolve around the 
center. 

Escpressed otherwise, it is only about a million^ 
part of the attraction which the components of a 
wide binary pair (with separation 100 times that of 
the earth from the son) exert upon one another. The 
disturbing force due to a star passing by at a fairly 
considerable distance, although small compared with 
the mutual attraction of a binary pair, would often 
be great enough to set the cluster star (or the binary 
pair together) in motion at such a rate that it would 
escape entirely from the attraction of the cluster and 
be lost to it. 

This is effectively an irreversible process. One inter¬ 
loping star might meet another interloper under such 
circumstances that after their encounter one of them 
was left moving so slowly relative to the cluster's 
center that it would be ^'captured”; but the probability 
of this is infinitesimally small. 

All moving clusters must therefore be gradually dis¬ 
integrating as their members are removed, one by one. 
The process is slow; but it must be far more rapid 
then the alteration of the far more firmly bound binary 
orbits by similar encounters. Hence, if the latter had 
taken place to any considerable extent, sparse clusters 
such as the Hyades, and denser ones like the Pleiades, 
too, would have been completely disrupted into appar¬ 
ently unrelated stars. 

The clusters are there in the sky; and some, such as 
the Hyades, contain typical binary stars with eccentric 
orbits. The conclusion is uneseapable that the double 
stars have not had enough knocking about to produce 
the eccentricities of their orbits (which must have 
originated in some otlicr way not yet understood) and 
hence that they have not been subject to encounters for 
anything like the trillions of years which Jeans sug¬ 
gests. 

A detailed analysis by Bok® shows that there is a 
second force tending toward the disintegration of a 
moving cluster, which is usually more effective than 
the chance encounters already disoussed, namely, the 
tidal effect due to the attraction of the great mass of 
stars at the center of the galaxy. Ho calculates that 
the Hyades will apparently resist this influence, with¬ 
out much change, for two billion years to come, but 
that, within a billion years more, the cluster wi^ be 
completely dissipated* A denser and more massive 
cluster like the Pleiades should last tmr times as long. 

These numerical oalculations are based upon data 

« Harvard College Observatory Cirealor No* 8B4, 1936. 


any whieh entered into tibd 
^lim' diaenssions* The analysis deals this time Udtb 
tbe future, not with the past, but mice more it leads 
to a time-scale mesBnxei in billions of years. 

(4) There is still one more tunenmale which we have 
to consider—that of the Ufd of a star as a laminoae 
body. The main principles of this study were di^ 
veloped by Eddington between fifteen and twenty years 
ago. A large mass of matter in space-^anything more 
than 100,000 times as massive as the Earth—^ust have 
an enormous pressure in its interior, owing to its own 
gravitation. To withstand this pressure without col¬ 
lapse, the material must be at a very high temperature, 
millions of degrees, except for a few stars of excep¬ 
tionally great size. Hence, the matter must be gaseous 
and highly ionised, with most of the ^ectrona knocked 
off the atoms. The pn)p6rties of matter in this state 
are much simpler than in any other, so that a general 
theory of the internal constitution of the stars becomes 
possible. 

Since the inside is hotter than the surface, heat must 
leak out from the interior down the temperature 
gradient; and it is this which keeps the stars shining. 
The opacity of the gas can bo determined by modem 
atomic theory, and hence the total energy radiation 
from the starts surface—its luminosity—inay be calcu¬ 
lated* It is found that the luminosity increaiioe very 
rapidly with the starts mass^rather faster Uian its 
fourth power, on the average. For the same nuuss, it 
changes but slowly with the star’s size (inversely as 
the square root of its radius). Differences in the in¬ 
ternal density distribution—tbe '‘model”—make sur¬ 
prisingly little difference in the luminosity, hardly more 
than one stellar magnitude. The chemical composition 
makes little difference, too, except for the abundance of 
hydrogai, A mans of almost pure hydrogen is cooler 
than one composed mainly of heavy atoms, and its 
luminosity will be less by fully six magnitudes—a fac¬ 
tor of 800. 

Applying this to the sun, Strdmgren finds that the 
calculated and observed luminosities agree if hydrcgcn 
forms 36 per cent, by weight, of the interior mass, ^ 
rest being heavy elements. 

The principal point of all this for us now is that 
a large mass, isolated in space, has to Aim, to be 
a star^ and to disperse enormous stores of energy into 
the unknown depths of space. 

The only source known to the older physios 
which this could be derived is &e givviti^c^ 
of the star itself. A steady eontmti^ A 

be detectable within the few. centuries of exact 
vation, wonid draw from this mbngh to heep 
shining. Sot the whole sto|« of emugy could 
^vc tlum hOi^ avaikl^ to the sms the 
eahndable^and^ is onl;^ 

^ of’radigtidn for 
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Wem is a Bbort UmeHieBlB with a vengeanoe. There 
must be some ^ay oat; mi this way^ sug^ted on 
geueESl |>riiimples by various astrophysioists twenty 
yearn agp>i baa just beffli established on a basis of ex^ 
perimental physios. Ilelutivity predicts that mass and 
energy should be interconvertiye; and many nuelear 
reactions have been observed in the laboratory in the 
last few years in which the diminution of the corn- 
bined masses of the interacting nuclei^ and the appear- 
anee of the corresponding amount of energy* have been 
observed. The great energy-liberating process is the 
building up of hydrogen into heavier elements* The 
transformation of four atoms of hydrogen into one of 
helium* for example, diminishes the mass by 1 part 
in 135. 

J^ow the sun’s energy-radiation is known* and it 
corresponds to a loss of mass of 4,200,000 metric tons 
per second, Corresponding ^ tx^ of 570 

million tons of hydrogen into hetnUii per second. This 
is a prodigious amount, but, at 36 per cent, of the 
whole mass, there is enough hydrogen in the sun to 
last 40 billion years at this rate—so that we now get 
a rather long time-scale. 

The process by which this transmutation takes place 
has been identified in detail by the theoretical and ex¬ 
perimental work of Bethe. Hydrogen nuclei (protons) 
colliding with a carbon nucleus^ under suitable eon- 
ditions, build it up into the heavier isotope. Collisions 
with this agahi build first the lighter, then the heavier 
isotope of nitrogen, and ooUisions with the last split oft 
an alpha particle (helium) and leave a carbon nucleus 
ready to begin again. Electrons or gamma rays ainj 
given off at every stage of the process and cany the 
released energy into the surrounding gas. 

Every stage of this series of atomic events has now 
been studied in the laboratory, and it is possible to 
calculate at what rate the cycle would occur in the gas 
inside the sun for a given temperature, pressure and 
composition. Asauming 35 per cent of hydrogen and 
1 per cait of the heavier dements (which accords well 
with the intensities of lines in stellar spectra) it is 
found that enough heat to keep the sun going would 
be liberated if ^ temperature at its center was 19 
million d«^3P^5e8. This is ver^ close to the value of tlie 
centmt temperature which had previously been derived 
from observed case and mass, and the assumed 

bydipgtta abmidanee. 

We may therefore fairly claim that we know just 
vdiiy tite sun ^ines, and can be reasonably sure tliat 
it wQl heap em ^hhihag tor at least 10 billion years in 
the future (not forty, because it should grow brighter 
as the used up). How long it has been 

on how much hydrogen 
it started as^i^ indepen- 
d^t then, this 
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woi^d have been some 80 billion years ago, but this is 
an extreme limit, 

Betbe’s theory accounts not only for the sun, but 
for the whole great main sequence of stars, which ex^ 
tends from great Imt white stars like those in Orion 
throii^h Sirius and Procyon to the sun and to the 
faint red dwarf stars. 

From the bright end of this sequence to the faint, 
we come upon stars of smaller and smaller mass, and 
fUso smaller diameter. The central temperatures may 
he as high as 36 million degrees at the upper end, and 
as low as 12 million at the bottom. The rate at which 
the transmutation process works increases enormously 
with the temperature, and the d^f^erences just described 
are very nearly what would be needed to provide the 
great radiation from the massive stars, and the feeble 
luminoaity of the small ones. 

This theory accounts for the present properties of 
all these stars, and enables us to predict their future; 
but it tells us little about their past. If, in any way, 
bodies of composition resembling the sun’s, and of all 
sorts of masses, were scattered here and there through 
space, each One would settle down into a star. If its 
central temperature was at first too low to **tuni on the 
heat^’ from atomic transformation, it would draw on 
its gravitational energy and contract till the interior 
became hot enough to make this work. After a few 
millions of years doing this, it would settle do^vn to a 
steady life of billions of years, gradually consuming 
its hydrogen. The gravitational contraction would last 
longest for the least massive stars, which radiate 
feebly; but, after a few hundred million years, all trace 
of this adolescent stage would be lost. 

Bo far, all is well; but there are still a number of 
acute and unsolved problems. First comes the visible 
cxifltMioe of stars of very high luminosity. For ex¬ 
ample, Y Cygni, near the top of the main sequence, 
has seventeen times the sun’s mass, and about 30,000 
times its luminosity. It must therefore be living its 
life nearly 2,000 times as fast as the sun. For 29 
Cauia Majoria, at the very top, the mass is 46 and 
the luminosity is estimated by Chandrasekhar as 700,- 
090, BO tliat it is living more than 10,000 times as fast 
as the sun* The transformation of its whde mass from 
hydrogen to helium would supply this rate of shining 
for only about 10 million years, while Y Cygni might 
last 60 milliou. 

Mmy other stars are known which are many thou¬ 
sands of times as hunbous as the sun, and must be 
livmg their lives hundreds of times faster; and among 
these are red super-giants of enormous diameter like 
2iCta Aurigae. If these are biiilt at all like the sun 
inside, their central temperatures can not be much over 
a fiiUUon degrees. The self-regenerating carbon cycle 
would not work at all at these temperatures—the only 
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hope seems to be in the interaction of deuterons (heavy 
hydrogen) and protons (or for somewhat higher tem- 
peraturesi of lithium, etc.). These elements are very 
rare on earth, and in the sun. We can not prove that 
they might not have been more abundant in these stars. 
But all known nuolear reactions which involve them use 
them up, and, whatever assumptions we choose to make, 
the difficulty of the short time-scale remains. Milne's 
suggestion (which can not at present be disproved, 
though it does not look likely) that these giant stars 
have small dense hot nuclei in which other nuclc^ 
reactions are at work, only reduces the difficulty to the 
same level as for the hotter stars. 

Here we are faced with a difficulty which is not yet 
resolved. Perhaps these stars began their existence as 
luminous bodies at a relatively late date in the billion 
years or more of history Avhich other evidence assigns 
to the sidereal universe. In that case, it is hard to ex¬ 
plain in what physical state the matter which composed 
tliem previously was, and what prevented it from start¬ 
ing to condense. Moreover, where are the stars which 
it is reasonable to suppose started earlier and have 
exhausted their hydrogen? 

Again, it is conceivable that inside these stars the far 
more drastic hypothetical process of the complete 
transformation of mass into energy may take place— 
the annihilation of matter. Since nothing of the sort 
has been observed in the laboratory (saving the mutual 
annihilation of positive and negative electrons, which 
is beside the point) we are here in the realm of the 
purely speculative. 

A second puzzle is raised by the existence of the 
white dwarfs—stars of low luminosity and enormously 
high density. More of these are being discovered every 
year, and it is evident that they form tlie moat numer¬ 
ous of all classes of stars, excepting the red dwarfs, if 
the count is made, as it should fairly be, in a given 
volume of space. 

Our theoretical understanding of these stars is the 
most satisfactory that wo possess. They represent 
senility—the approach to the final state in which all the 
available energy, gravitational, nuclear, or what not, 
has been exhausted and radiated away into space, and 
nothing more can hapi>en. Within them, the electrons 
are degenerate—jammed together as closely as tlie 
quantum laws permit, and further contraction is im¬ 
possible. 

Chandrasekhar has shown that the radius and density 
of a star in this state are determined by its mass (and 
the amount of hydrogen remaining in it). The greater 
the mass, the smaller and denser will be the star. For 
masses less than a certain limit (1.4 times the sun’s 
mass, if no hydrogen is present) the process of con¬ 
traction will end in a degenerate state. For larger 
masses the critical conditions will not be reached, and 


so far as our present knowledge goes, a star may con¬ 
tract indefinitely. 

Now to reach the white-dwarf stage, a star like the 
companion of Sirius, which has nearly the same mass 
as the sun, must have gotten rid of all its stores of 
energy. If it started like the sun, it would require 
many billions of years to do this, while white dwarfs 
of smaller mass (o® Eridani B) which live their lives 
more slowly, will take still longer. When we find 
numbers of such stars in an expanding universe which 
looks as if it wore only a billion or two years old, we 
are moved to drop into the vernacular and ask “How 
did they get that way?” 

A bold answer was given by de Sitter. May it not 
be that these dense stars came through the period when 
space was last small, so that they are older than the 
galaxies? They would be tough nuts to crack; every¬ 
thing depends on how great the turmoil was at the 
critical lime. 

Finally, one more puzzle is “How did the radio¬ 
active elements get there?” These are certainly decay¬ 
ing, and, when bombarded in the laboratory, they bjM3ak 
up all the more. To build them up out of lighter at<4ns 
would probably demand extreme conditions of tem¬ 
perature and pressure, such as can not be reached in 
the hotter stellar interiors. 

It was supposed, a few years ago, that the liberation 
of energy by transmutation of hydrogen might result, 
as a by-product, in the formation of the heavier ele¬ 
ments. But a careful investigation by Bothe indicates 
that this is extremely improbable—^at least at such tem¬ 
peratures as exist inside the stars. So long as hydro¬ 
gen and carbon are both present, this temperature can 
not rise much above 30 million degrees. Otherwise 
there would be so rapid an evolution of enetgy as to 
force a reversal of the process of gravitational con¬ 
traction, expanding the star, and making its interior 
cooler. No way for the formation of sodium and 
heavier atoms appears to be open. But these elements 
exist in considerable abundance on the surfaces of the 
stars, and it is probable that they form a large part 
of the 64 per cent, of the sun’s interior which is not 
hydrogen. 

How they got there we do not know, It is tempting 
to think that just before the lost expansion of the uni¬ 
verse started, much, if not all, of its matter was under 
great pressure and at an exceedingly high temperature; 
but this is speculative. 

The outcome of our discussion is this. A time-scale 
for the universe measured in billions of yearg--and in 
very few of them—is indicated by four independent 
lines of evidence. The outstanding diffleulties are to 
explain why the giant stars still shine, and why the 
white dwarfs are already present 

Above all, all the witnesses proclaim with one voioe 
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that the pmeot order of things is transitory. As Bd* 
dingrtpn pats it, ^^the stars are in thoir first innings.” 
If Ihings go on as they are, in less than a hundred 
billion years the spiral nebulae will have receded out 
of si^t, the radioactive atoms will have run down, 
all but the fainter stars will be going-out—and the uni¬ 
verse will be thoroughly unintereBting. 

Of course by that time—-or perhaps later—the ex¬ 
pansion of the universe may give place to a contrac¬ 
tion, which continues till everything—including the 
radiation now in remote depths—^has been crowded to¬ 
gether again in small compass; and the universe may 
start afresh. 

Whether this may be so or not we have no knowl¬ 
edge ; but it is surprising to me how strong an aesthetic 
hold this conception has on many people. (T say de¬ 
liberately aesthetic and not religious, for religion has 


never ooncemed itself much about the fate of material 
things.) 

With this widespread desire to believe in some 
cyclical restoration of activity at however gre.at inter¬ 
vals, I admit frankly that I am not in sympathy. I 
agree with Eddington, am an evolutionist, not a 
multiplicationist. It seems so tiresome to be doing the 
same things over and over again,” But it is in other 
words that I would leave the expression of this attitude 
with you—Rupert Brooke's: 

There are waters blown by changing winds to laughter 
And lit by the rich skies, all day. And after 
Brest, with a gesture, stays the waves that dance 
And wandering loveliness. Ho leaves a white 
Unbroken glory, a gathered radiance, 

A width, a shining peace, under the night. 


SCIENTIFIC EVENTS 


THE NEW CHEMICAL LABORATORY 
BUILDING OF THE UNIVERSITY 
OF PENNSYLVANIA 

Plans to begin construction during the bicentennial 
year of the University of Pennsylvania of the first of 
three units of the now Chemical Laboratory Building 
have been announced. 

Dr. Paul P. Cret, professor emeritus of design, 
architect and alumnus, has been authorized to draw 
complete specifications for the first unit and plans for 
the two additional units to be added os funds become 
available. For construction and endowment of the 
entire building the sum of $2,000,000 is required. 

The present John Harrison Laboratory of the uni¬ 
versity was established by gifts from the late Provost 
Charles Custis Harrison and his brothers as a me¬ 
morial to their grandfather, who founded in Philadel¬ 
phia, in 1792, the first pennanent chemical plant in 
this country. The laboratory was first occupied in the 
fall of 1894, the department of chemistry having pre¬ 
viously been quartered in College Hall. 

In 1894 the registration of students in the depart¬ 
ment of chemistry was 57. Now there are 450 stu¬ 
dents. This number represents an increase during the 
past seven years of more than a hundred per cent. 

Including students enrolled in other schools or de¬ 
partments and not majoring in chemistry, there are 
now more than 3,000 in the courses in chemistry and 
chemical engineering. 

The building is one of many advances made possible 
by the more than 15,000 alumni and friends who have 
given to the Bicentennial Fund the sum of more than 
$4,300,000. There will be presented to the university 
on Sfyptember 00 a Bioentenninl Honor Roll contain¬ 
ing the names of all alumni, alumnae, students, 


friends, firms and corporations, foundations and other 
organizations contributing to the fund up to that time. 
It will be placed with other memorabilia of the times 
in a sealed packet, to be preserved unopened until the 
year 2040, wkich will be the three-hundredth anniver¬ 
sary of the university. 

THE VIRGINIA JUNIOR ACADEMY OF 
SCIENCE 

Accohding to Dr. K. C. L. Miller, secretary-trea¬ 
surer of the Virginia Academy of Science, there are 
now fifty-three organized science clubs in the secondary 
schools of the state of Virginia, sponsored by teachers 
in the various schools. Some forty-five more are in 
the fonnation period. Steps have been taken to or¬ 
ganize these clubs into a Junior Academy of Science, 
At a meeting on June 5 tvro committees were ap¬ 
pointed for this purpose; the members of the first 
committee to function as officers of the Junior Acad¬ 
emy for the rest of this year, the second committee to 
function as an advisory committee from the senior 
acjadeiny, with final organization plans to be made at 
the Richmond meeting of Uie academy next spring. 
Members of these committees are: 

Virginia Junior Academy of Science 

H, J. Davis, ohairmnnt Pgcahontas. 

W. W. Nofsinger, vice-chairman, Jefferson Senior High 
School, Roanoke. 

Misa J. Frances Alien, secretaryf Alfred Belle AportmentB, 
Pulaski. 

J. T, Christopher, George Washington High School, Dan¬ 
ville. 

C, G. Gibbs, Floyd High School, Floyd, 

Miss E. Gillespie, Maury High School, Norfolk. 

Wm. T. Hall, Clarksville High School, Clarksville. 
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H. 2* Holme«» Petersburg High Sohool^ Petersburg. 

HhCias Martha Lipscomb, Thomas Jefferson High School, 
^chmond. 

W. I. Kickela, Jr,, Lane High School, CTharlottesviHe. 

Viaomu Academy of SaENCE SpoNaoaiNO 

Professor J, A. Borer, dhairman, director, Extension Di\i- 
sion, ITniveraity of Virginia. 

Dr. George W, Jeffers, t^ioc-o/wiimon, Statt^ Teachers Col- 
logo, Parmvillo. 

L. T, Addington, Wise, 

L. C. Bird, president, Phipps and Bird, Inc., Biehmond. « 
Praneis 8. Chase, executive secretary, Virginia Education 
Association, Biehmond. 

Dr. I. A. Updike, Baudolph Macon ColUge, Ashland. 

The junior academy will meet with the senior acad¬ 
emy at the regular annual meeting, have a program of 
its own and present exhibits of the work done by mem¬ 
bers of the science clubs. It is hoped also to have ex¬ 
hibits at the Thanksgiving meeting of the Virginia 
Education Association in Richmond. The senior acad¬ 
emy plans to foster and assist these science clubs in 
any way it can and to encourage the development of 
more clubs. 

Members of the junior academy will eventually be¬ 
come members of the senior academy, and will gradu¬ 
ally take their places as leaders in the scientific life of 
the state. 

SUMMER WORK IN BOTANY OP THE 
UNIVERSITY OF MICHIGAN 

This year, owing to international conditions, mem¬ 
bers of the faculty of the University of Michigan, ac¬ 
cording to the Alutnm Joumalf are confining their 
activities largely to work in the United States. The 
summer camps include the Biological Station, Douglas 
Lake; Camp Davis, Jackson Hole, Wyo,, where work 
is being done in surveying, geology and botany; Camp 
Pilibert Roth, the forestry station at Golden Lake, and 
the camp at Wilderness Park, near Mackinaw City, 
where a field course in geography is being offered. 

Members of the department of botany are engaged 
in trips to areas from Alaska to Panama. Professor 
Harley H. Bartlett, department chairman, and Tobias 
Lasser have gone to the Chagres River, Panama, for 
malaria invetatigations; Professor D. V. Baxter will 
make a collecting trip to Alaska. Other collectors in¬ 
clude Professor F. M. Pagan, who will collect in 
Mexico; Professor C. A. Arnold, in Colorado; Pro¬ 
fessor B. M. Davis, in Oregon; Dr. J, L. Baldwin, Jr., 
in the mountains of West Virginia, North Carolina, 
South Carolina and Georgia, and Dr. E. U. Clover, 
in the Havasupai Canyon, Aria. Profeasor W. R. 
Taylor will be at tlie Woods Hole Marine Biological 
Laboratory. After spending the college year at the 
University of Puerto Rico> where he collected mosses 


and liverwoi^ Steetu wffl 

anoni^ to work ai the Biulo^ehl dtation 
LidEC. Professor L. E. Wehmcytf wiH be at 
Davis. 

Members of the Forestry and Conservation B^ool 
are doing experimental work at the Chase S. (Motorn 
Preserve at Sugar Island and at ^OEtingwood,’' near St. 
Charles. Professors W. P. Ramsdell, L. J. Young 
and others are engaged in this study. In addition, 
Professors E. C. O^Roke and 8. A. Graham are en* 
gaged in research at and near Camp Filibert Roth; 
Professor D. M. Matthews is carrying on research on 
the relation bctM'eim logging costs aiid forest manage¬ 
ment on the Pacific coast and in the ^Tnland Empire'^ 
—^Idaho, Washington and Montana; Professor S. W. 
Allen is leading two expeditions for the American 
Forestry Association in the Rocky Mountain region, 
and Professor D. V. Baxter is conducting a study 
and collection of fungi in Alaska. 

From the University Herbarium, Dr. E. B, Mains is 
studying the fungi of the Colorado mountains; Dr. 
and Mrs. C. L. LundeU, the flora of Texas, and Dr. 
A. II. Smith, Michigan fungi. 

THE BROWN UNIVERSITY ECLIPSE 
EXPEDITION 

An attempt to prove definitely that the aodiacid 
light of the sun can be photographed during a total 
eclipse will be made by an expedition to South Amer^ 
ica headed by Professor Charles H. Smiley, chairman 
of the department of astronomy of Brown Univeraity, 
to observe the eclipse of October 1. 

The expedition, \diich ia sponsored also by **the 
Skyscrapers,’^ an amateur astronomical sooiety of 
Providence, R. 1., will set up high-speed cameras near 
the village of Quixenunobim, Brazil, at the eastern 
shoulder of South America about 100 miles northwest 
of Pernambuco. At this point the total edipse will 
occur at 10 A.K., and will last for nearly five nilnutes. 

Accompanying Professor Smiley will be Mrs, 
Smiley and Arthur A. Hoag, of Bamngton, R. 1., a 
junior at the university. Dr. Alice Farnsworth, 
head of the department of astronomy at Mount Hoi- 
yolm College, may join the group in South America. 
Good weather is anticipated, since it seldom nuns or is 
even cloudy in Quixeramohim in October. 

Although only three other astronomers have reported 
seeing the zodiacal during an edipse oi the tun, 
Professor Smiley photographed what he as 

‘^similar phenomena” during the tdtal edipce of Juhe 
8,1837, when he took piduros from a vtotiige f<di4 
high up hi the Peruvian Andes. 
ddnhle wedge^dmped 
above and the sun, ahd 
the diametm^; of 






tetM the l!he pheaommc^ web 

tinet^ e«{>wtate Irom the eoiwa. Professor Smiley 
hopes to verify these moltai and to obtain more oon- 
ehwive photo^in^aphs on hia forthcoming expedition. 
He is especially interested in determining whether the 
sodiacal can be seen and photographed at sea 
level Othmr observations, inclading his own in Pern, 
have been made from altitudes of at least 14,000 feet. 

Two astronomical instruments recently devis^, the 
eoronograph and the ooronavisor, now permit astron¬ 
omers to view the bright inner corona of the sun at 
any time, but an eclipse is still necessary to see the 
outer corona and the fainter xodioeal light. 

The expedition plans to leave Providence about Au¬ 
gust 15. With the European war eliminating many 
steamer routes, it will probably take a boat for Rio do 
Janeiro, and then retrace its route via the coast of 
Brasil, either by land, air or water, to Quixeramobim. 

OoaitBSPOKBENT 

THE DETROIT MEETING OF THE AMER¬ 
ICAN CHEMICAL SOCIETY 

Tuk American Chemical Society will meet .in De¬ 
troit from September 9 to 13. All divisions will be 
represented on the program. According to the an¬ 
nouncement of the society nineteen symposia have 
been planned. 

The Divklon of Agricultural and Food Ohomistry is 
sponsoring a symposium on Fruits and Fruit Products and 
another on Animal Nutrition, the latter emphasizing 
phases other than vitamin chemistry. It is joining with 
the Divisiou of Fertilizer Chemistry in celebrating the one 
hundredth anniversary of Liebig’s paper on Agricultural 
Chemistry. papers to he given will evaluate the 

signiftcanee of Liebig’s contributions in tlie light of mod¬ 
ern agrieultaral chemical concepts. The Division of Bio¬ 
logical Chemistry has organised a program on vitamins 
and nutrition in which the Division of Agricultural and 
Food Chemistry will cooperate. Two eessions will be held 
for presentation of papers on ndisceUaneous subjects 
within ihe Add of the division 

The DMalob of Biological Chemistry is planning sym¬ 
posia on leases Of the protein problem; tentatively, titles 
adootod are A^»0Cts of Interntediaiy Protein Metabolism 
and Aijipee^ of and Protein Metabolism. The usual 
pfDgram on vitamhis and nutrition will l>e hold jointly 
with the; IHv^ of AgriotJdtUral and Food Chemistry 

and Mewiiad Che^^ 

ihe DlVidon of Cellulose Oheinistry win meet for three 

The of Chemical Education in two symposia 

yeaii of csdloge chemistry and 
'^heniii^ ■ 

^ a pro¬ 


symposium on liebig in which his contributions to agrl- 
(Wltural and fertilizer chemistry will be discussed. Tbia 
program commemorates the one hundredth anniversary of 
Liebig’s epoeh-making address before the British Asso¬ 
ciation for the Advancement of Science. The Division of 
Agfioultural and Food Chemistry will join in this cele¬ 
bration. A program of general papers will be offered. 

The Division of Gas and Fuel Chemistry has arranged 
two sessions of miscellaneous papers and a symposium on 
Atmosphere Conditioning for MetaUurgleal and Chemieal 
Processes. 

The Division of the History of Chemistry Will offer a 
short program of miscellaneous papers. 

The Division of Industrial and Engineering Chemistry 
has organized throe symposia: Gloss—What Is Oldf What 
Is New! under the chairmanship of Alexander Bilvorman; 
New Textile Fibers, Fabrics, and Finishes under the 
leadership of Gustavus J. Esselen, and Unit Processes 
under the direction of R. Norris Shrevo. 

The Division of Medicinal Chemistry will cooperate with 
the Divisions of Agricultural and Food Ohemistry and 
Biological Chemistry in a program on vitamins and nu¬ 
trition. It also is sponsoring a symposium on Methods 
for the Btondordization of Drugs and a program of gen¬ 
eral papers. 

The Division of Microchemistry will meet for two ses¬ 
sions of miscellaneous papers. 

The Division of Organic Chemistry will hold six sessions 
for the reading and discussion of papers. 

The Division of Paint and VamUh Chemistry is ar¬ 
ranging one session for papers on resins and plastics, 
two on paint and varnish and another symposium on 
Automotive Finishing. 

The Division of Petroleum Chemistry is featuring an 
extensive symposium on Potroleum Chemistry’s Omtri- 
bution to the Automotive Field. This will not only 
indade the bettor known uses for power and lubrication, 
but will eonsldor uses of petroleum products in coatings, 
plastics, shock absorbers, etc. 

The program of the Division.of Physical and Inorganic 
Chemistry includes throe symposia: Tho Transfer of En¬ 
ergy in Molecular Collision; Chemical Equilibrium at High 
Pressures and Elevated Temperatures, and Fluorine Chem¬ 
istry. Sessions will be available for papers on physical, 
inorganic and aniUytical cltemistry. The division will 
moot, as usual, for dinner. 

The Division of Rubber Chemistry is sponsoring a sym¬ 
posium on Rubber in the Automotive Industry to be hM 
on Thursday. Ample opportunity will bo provided on 
following day for tho presentation of other papers on 
rubber ohomistry. The division will hold its banquet on 
Thursday evening in the Book-Oadillac Hotel. W. J. 
Cameron, of the Ford Motor Company, will bo the speaker* 

The Division of Bugur Chemistry and Technology wiB 
have a program of mlscollaneous papers in two sesstona, 

The Division of Water, Bewage bM Banitatioa 

plans three general sessions. On 'ntursdny the mem*- 
bem wiU visit tlie Bpringwells Filtration Plant, the Detroit 
Sewage Plant and the Dearborn Sewage Plant, Xmd» 
will be served at the Dearboni Inn, followed by a hboxt 
visit to Oreenffdd TiUf^ 
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SCIENTIFIC NOTES AND NEWS 


Thb! National Academy of Sciences will meet on 
October 28, 29 and 30 at Philadelphia following the 
bicentennial celebration of the University of Pennsyl¬ 
vania. Sessions will be held in the Zoological Labora¬ 
tory. On Monday evening there will be a public lec¬ 
ture in the University Museum, following a dinner 
given by the university for the members of the acad¬ 
emy. On Tuesday evening there will be a reception 
by President and Mrs. Jewett and a subscription dinner 
at the Bellevue-Stratford Hotel. 

pROFKsaoH Eaymond Peakl, of the Johns Hopkina 
Univei'sity, lias been eletited an honorary member of 
the Royal Society of Medicine (Section of Epide¬ 
miology and State Medicine). 

At the convocation of the University of Chicago on 
June 11 the honorary degree of doctor of science was 
conferred on Dr. Ludvig Hektoen. The citation reads: 

recognition of his scholarly achievements in basic 
science and his distinguished service to the university 
and to medicine as a great teacher, editor and admin¬ 
istrator.’^ 

At the eonuiiencement exercises of the North Cart>- 
lina State College at Raleigh the honorary degree? of 
doctor of enginetsring was conferred on Dr. Clement 
L. Garner, chief of the Division of Geodesy of the 
U. S. Coast and Geodetic Survey. 

The Osier Memorial Medal of the University of Ox¬ 
ford for 1940 has been awarded to Sir E. Farquhar 
Buzzard, professor of medicine in the university. 

Dn. Andkey Abraham Pottek, dean of the Schoob 
of Engineering and director of the Enginetjring Ex¬ 
periment Station at Purdue University, was presented 
with the Lamme Medal for 1940 of the Society for the 
Promotion of Engineering Education at the recent 
meeting at the University of California. Presentation 
of the award was made at the annual dinner by Pro¬ 
fessor Herbert B. Langille, of the university. The 
citation reads: “for his leadership in the advancement 
of the profession of engineering;.for his devotion to 
high standards of teaching and his contributions to 
tlie development of engineering education; for his 
understanding of human nature and sympathetic in¬ 
terest in the work of his associates and students, for 
his sound jnigment and skill tis an engineer, and for 
his untiring efforts in developing cooperative relations 
between engineering colleges and industry." 

ThIe medal of the American Laryngological, Rhino- 
logical and OtologicaJ Society for “conspicuous public 
service" has been awarded to Dr. James Sonnett 
Greene, founder and director of the National Hospital 
for Speech Disorders, “for his unselfish devotion to the 


alleviation of speech defects in those thus afflicted, 
and for the success which has crowned hb life-long 
efforts in having established the National Hospital for 
Speech Disorders." 

The James Alfred Ewing Medal of the British In¬ 
stitution of Civil Engineers, founded in 1936 in mem¬ 
ory of the late Sir Alfred Ewing and given “for 
especially meritorious contributions to the science of 
engineering in the field of research," has been awarded 
for 1939 to Professor G. I, Taylor, Yarrow research 
professor of the Royal Society. 

Da. Herbert A. Wagner, president of the Consoli¬ 
dated Gas, Electric Light and Power Company of 
Baltimore, has retired from the presidency of the 
Maryland Academy of Sciences and is succeeded by 
Dr. S. Karrer, who has b(ien director of research of 
the company since 3926. Dr. Wagner continues to be 
chairman of the board of trustees. 

Museum News reports that on March 26 at the an¬ 
nual meeting of the South African Museums Associa¬ 
tion at Capetown, E. C. van Hoepen, of the National 
Museum, Bloemfontein, was elected president, and E, 
C. Chubb was reekjcted secretary and treasurer. The 
association voted to hold the meeting in 1941 at Johan¬ 
nesburg. 

At the Harrison, N. Y., meeting of the American 
Neurological Association officers were elected as fol¬ 
lows; Dr. n. Douglas Singer, of Chicago, president, 
and Dr. Gilbert Ilorrax and Dr. H. C. Solomon, both 
of Boston, vice-presidents. 

At the recent annual general meeting of the British 
Institute of Physics the following officers were elected 
to take office on October 1; President^ Professor W. L. 
Bragg; Vice-president, Dr. B. A. Keen; Honorary 
Treasurer, Major C. E. S. Phillips; Bonorary Secre- 
fary, Professor J. A. Crowther; Members of the Board, 
Professor E. A. Owen, Dr. C. Sykes and Professor 
G. I. Finch (appointed by the Physical Society), and 
Dr. R. W. Lunt (appointed by the Faraday Society). 

Professor Otto L. Kowalke retired on July 1 from 
the chairmanship of the department of chemical engi¬ 
neering of the University of Wisconsin. He has been 
chairman of the department for twenty-seven years 
and a member of the teaching staff for thirty-three 
years. He plans to devote his time to research and 
teaching. 

Professor A. B. Dawson, who has been director of 
the Biological Laboratories of Harvard University for 
the past five years, has been appointed chairman of the 
department of biology to aaoceod Professor F. L. 
Hbaw, who recently resigned. 
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Bb. Hiltok J. Roskkau, bead of the Division of 
Public Health of the Medical School of the Univer¬ 
sity of North Carolina, the title of which has been 
changed to the School of Public Health, becomes first 
dean of the new school. 

Db. Bbuno Rossi, formerly professor of physics at 
the University of Padua, research associate at the Uni¬ 
versity of Chicago, has been appointed associate pro¬ 
fessor of physics at Comoll University. 

Du. MfcBKUiTH P. Ckawfohi), formerly instructor in 
psychology at Barnard College, has been appointed 
assistant professor of psychology at Vanderbilt Uni¬ 
versity. 

Du. Hoke S. Greene, director of graduate studies 
in chemistry and chemical engineering at the Univer¬ 
sity of Cincinnati, has been made associate professor 
of chemical engineering; Harold J. Garber, who took 
part in the planning and construction of the new ad¬ 
dition to the chemistry building, has been appointed 
assistant professor in chemical engineering. 

Du. CiiARLKS C. Deam, research forester in the Divi¬ 
sion of Forestry of the Conservation Department of 
the State of Indiana, lias retired from active service. 
He has prepared a flora of the state for which he col¬ 
lected over 59,000 jilants and examined in all 84,600 
specimens- 

A WARDS for research to members of the faculty of 
Wesleyan University for 1940-41 include Associate 
Professor Herbert E. Arnold, for a computation of 
statistical tables for testing the significance of experi¬ 
mental results; to Assistant Professor Jack Buel, for 
studies in the relative importance of specifle response 
Iiatterns and goal orientation in learning; to Professor 
Walter G. Cady, for studies in piejso-electricity; to 
Professor Burton H. Camp for a study of pi-oblems 
in mathematical statistics with particular reference to 
the theory of testing, and to Professor Frederick Slo¬ 
cum, for studies in stellar parallax determinations. 

The Committee on Scientific Research of the Amer¬ 
ican Medical Association has approved a grant to Dr. 
Oscar V, Batson, professor of anatomy in the Gradu¬ 
ate School of Medicine of the University of Pennsyl¬ 
vania, for hiis quantitative studios of nystagmus. 

The John and Mary R. Markie Foundation of New 
York has made a grant of $3,000 to the School of 
Medicine of Western Reserve University to support 
an investigation of intravenous bismuth injections by 
Brs. Torald Sollmann and Joseph Seif ter, of the de¬ 
partment of pharmacology. 

Nature states that J. Davidson Pratt, general man- 
eget of the Association of British Chemical Manu- 
faotoei^, has been appointed an additional deputy 


dii'eetor-general for chemical research, experiment 
and development in tlie British Ministry of Supply, 
and Sir Frank E. Smith, director of instrument pro¬ 
duction, has, in addition, been appointed controller of 
kdecommunications equipment. 

Dr. Hermann Jono, formerly director of the 
Physiological Institute of Amsterdam, is visiting the 
United States. 

The Geologic Division of the Tennessee Valley Au¬ 
thority has been moved from Knoxville to Chatta¬ 
nooga. Major Edwin C. Eckel, chief geologist; 
Berlen C. Moneymaker, assistant chief geologist, and 
Robert A. Laurence, geologist, and their staffs will 
go to Chattanooga. 

A COURSE of lectures on recent advances in plant 
pathology is being given this summer at the Iowa 
State College, both by members of the faculty and 
by visiting lecturers. Visiting lecturers and their 
subjects are: Dr. William H. Stanley, associate 
member, the Rockefeller Institute for Medical Re¬ 
search, ''Viruses,'^ June 17 to 20; Dr. A. H. Regi¬ 
nald Buller, pi’ofcssor of botany at the University of 
Manitoba, *’G<’ungi,” June 24 to 27; Dr. George Keitt, 
professor of plant pathologj' at the University of 
Wisconsin, ^Tarasitism,” July 1 and 2; Dr. C. M. 
Tucker, head of the department of botany at the Uni¬ 
versity of Missouri, ^^Inheritance of Resistance to Dis¬ 
ease,” July 8 and 9; Dr. H. C. Murphy, pathologist, 
Bureau of Plant Industry, U. S. Department of Agri¬ 
culture, “Resistajice and SusceptibUily in the Rusts 
and Smuts Parasitizing Oats,” July 15. Members of 
the department of botany contributing to this course 
of lectures are: Professors I. E. Meihus, G. C. Kent 
and Walter Buchholtz. 

The American Society of Ichthyologists and Herpe¬ 
tologists will hold its twenty-third annual meeting at 
the Royal Ontario Museum of Zoology, Toronto, on 
September 2, 3 and 4. The International Association 
of Game, Fish and Conservation Commissioners and 
the American Fisheries Society will meet in Toronto 
during the same week, at the Royal York Hotel, the 
former on September. 2 and 3 and the latter on Septem¬ 
ber 5 and 6. 

Thr autumn meeting of the American Society of 
Mechanical Engineers will be held at Spokane, Wash¬ 
ington, from September 3 to 6. A group of papers, 
of interest to mechanical, civil, electrical and mining 
engineers, is to be presented in sessions sponsored by 
the hydraulics, wood industries, heat transfer, fuels, 
power and management divisions of the society. The 
inspection trips, stressing wood industries, power de¬ 
velopments, mineral industries and scenic wonders, are 
unique and of general as well ob of technical interest* 
The program calls for technical sessions on Tuesday, 
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September 3, and Thuraday^ September 5, leavmf 
Wednesday and Friday open for inspection trips. 
The trip to Grand Coulee Dam on Wednesday will be 
preceded by a general interest talk on the dam at the 
banquet on Tuesday evening. Friday is being left 
open for trips to the lumber mill at Lewiston, the mines 
of northern Idaho, the Columbia River Basin Project, 
or the scenic lakes of the region. 

The tenth annual meeting of the American Malaco- 
logical Union was held at the Academy of Natural 
Sciences, Philadelphia, from June 17 to 21, The pr<J- 
gram included the presentation of a testimonial of ap¬ 
preciation to Norman W. Lermond, curator of the 
Knox Academy of Ai*ts and Sciences, Thomaston, 
Maine, for his preliminary work in the organization 
of the society; and to Dr. Henry A. Pilsbiy, curator 
of moUusks, Philadelphia Academy of Natural Sci¬ 
ences, its first president. In honoring Dr. Pilsbry on 
this occasion, the union is issuing a complete bibliog¬ 
raphy of his published works. This publication will 
be available for students of Mollusca by the end of 
August. Officers were elected as follows: President, 
Dr. Harald A. Rehder, U. S. National Museum; Vice- 
presidefU, Frank Collins Baker, University of Illinois; 
Corresponding Secretary, Norman W. Lermond, Knox 
Academy of Arts and Sciences, Thomaston; Finan¬ 
cial Secretary, Mrs, Harold R. Robertson, Buffalo Mu¬ 
seum of Science. John Oughton, Royal Ontario Mu¬ 
seum of Zoology, Toronto, was elected Councillor at 
Large to fill the vacancy occasioned by the resignation 
of Aurcle La Roeque, of the National Museum of 
Canada. The next meeting will be held in the Knox 
Academy of Arts and Sciences, Thomaston, from 
August 5 to 8, 1S41, 

The second annual exhibition of photographs of 
wild life under the auspices of the New York State 
Nature Association will be held at the Albany Institute 
of History and Art from October 30 to November 10. 
A first prize of $20, a second prize of $10 and a third 
prize of $5 will be awarded to the pictures which best 
represent the spirit and beauty of living wild birds 
and animals photographed in their natural surround¬ 
ings. The prize-winning photographs will become the 
property of the Now York State Nature Association. 

The United States Civil Service Commission has 
announced an open competitive examination to fill the 


poQitHm of ftenior engineering aid (topographie) in 
the U. S. Geological Survey. The aidary of por¬ 
tion ia $2,000 a year, less a retirement deduettmn jpf 
3i per cent. Except for the aubtartituiion of experienee, 
applicants must have completed higfa-sdiool atu^; 
and, in addition, must have had responsible civil engi¬ 
neering experience, partly on topographic field sur¬ 
veys. Certain engineering study in a college may be 
substituted for part of the experience. Applicants 
will not be given a written test, but will be rated on 
their qualifications, as ^own in their appUcationB, 
and on corroborative evidence. Applications will be 
rated as received at the commission's Washington 
office until December 31 . 

The Alumni Review of the University of North 
Carolina states that at a meeting of the trustees on 
June 7 a settlement proposed by its finance committee 
and agree<l to by the executors and beneficiaries of the 
Flagler estate was approved. From this fund tbo 
university since 1917 has received annually the sum 
of $75,000 to pay the Kenan professors. The settle¬ 
ment represents a generous interpretation by William 
B. Kenan, Jr., and his co-executor, Mr. Harris, and 
the chief beneficiaries of the will The Kenan Fund 
was established in 1917 as a memorial to William R. 
Kenan, father of Mrs. Bingham, and her two uncles, 
Thomas 8. Kenan and James Graham Kenan, all 
graduates of the university. The will provided that 
the university should be paid $75,000 annually for 
twenty-one years, at the end of which period it should 
be paid an amount sufficient the rote of interest 
then current in North Carolina” to earn $75,000 annu- ' 
ally thereafter. Legal advisers to the executors sug¬ 
gested for transfer to the university securities valued 
at $1,100,000 and yielding the amount of the Onunal 
income desired. Mr. Kenan, his co-executor, and Mrs. 
Graham Kenan and Mrs. Jessie Kenan Wise recog¬ 
nised, however, that funds reinveeted in long-term 
securities by the university might not earn so high a 
yirid. Accordingly, they agreed to a settlement of $1,- 
875,000 which in effect represented an gift 

by the estate, of which they are the dhief booeficiaries^ 
of $775,000. The university in appreciarion of their 
action added to the settlement sum on ocoumutafed 
Kenan Fund reserve of $182,000 together with $43f> 
000 from a pte-consolidatidn esidieats fund to 
the endowment of the Kenan Fund $ 2 , 1001 , 000 . 
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THS NON-^PBCIFICITY OP AMINO ACID ^atniuo oxid&ae to Nt* iyf ; 
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lo test both tee bxoftd elsims wd the expeetatione of 
wd otmorkerB* in regard to esnoer being ohar- 
jftoterised by proteins eantniiiing amino acids of par¬ 
tially tmnatunil (4-) configuration.’ The uniformly 
loir, randomly distributed ralues of 1 to 3 per cent. 
d-N of total^N found by us in the hydrolysates of a 
udde irariety of appropriate and representative normal 
and tumor materials definitely eliminated the main 
claim of malignancy specificity with respect to total 
d-amino acid. The data obtained orcludcd a statis- 
tioaily significant difference between the malignant and 
normal tissue hydrolysate groups studied of greater 
than 0.6 per cent, in the observed average valuee of 
about 1.7 per cent. d-N of total-N in each group. Fur¬ 
ther search ipight, of course, reveal exceptional values 
in either group, but scarcely with appreciable bearing 
upon the generality of the conclusion reached. 

In a recent note in Sciekcb Amow and Opsahl^ raise 
the point that d-glutamic acid, even if not total d-amino 
acid, might stUl be specifically characteristic of malig¬ 
nancy, providing the d-glutamic acid were of the same 
order of magnitude as the amino acids known to be 
racemieed chemically during hydrolysis, and hence 
pcrimentally difficult to distinguish therefrom by the 
oxidase method. This suggestion, however, obviously 
introduces a douhk claim of malignancy specificity. 
For to assume that the malignant hydrolysate material 
contained some half of its d-amino acid-N specifically 
as d-glutamic acid-N—or much more than half as the 
litoral 1.6 per cent, value proposed by Arnow and 
Opsohl would suggest—logically introduces the further 
implicit claim of a corresponding deficiency in the 


*F. Kdgl and H. Frxlcboa, ZeiU, phyeioh Chem,, (a) 
258; 67, 1939; (h) (with A. M. Akkonuan) 261; 141, 
1939; (c) 261: 154, 1939; (d) (with H. Herken) 263: 
107, 1939; (e) 264; 108, 1940, 

^ In any oonidderatlon of the K6gl claim it is important 
to bear in mind that this claim was made with respect to 
a variety of amino acids, including not only glutamic 
acid, the most prominent and easiest amino acid to isolate 
in this comieeuon, but also at least leucine, lysine, valine, 
hydrosgrptoUne, hydroxyglutamic acid and arginine, and 
even pombly to some extent those amino aci^ known to 
be racemised in part by the add hydrolysis employed but 
proviaioiuifiy exduded by K6gl from closer quantitative 
analysis because of the experimental finesse required. In 
his early Kdgl laid frequent emphasis on the pres- 

dtcc hi mafignant tumors of what he called ^ipar^lly 
raeemi4 pratdn/’ of derangement of stereochemical 
Bpedfiaity noadbly pnmagated from ghitamio add to other 
amiim or ^*a-forms of stul other amino acids 

(etan indiiqiemktble ones) might be found in residual 
mo^er liqi^rs/* In mb opening sentence of a recent 
lEfigli has npntimmd to stress his brood claim, odd- 
f h uotb Of reproof^ how the exolndre attention 

‘ 1 by oiherh to '*The discovery of 

^ / rac^IjO^ protdn has quite 

UttdiSrOU^d^ workers to chock our find- 

to ^ above all, to the extreme case 

and Ppsahl, 91 ? 481, 1940. 


malignant material of half or more of that d-amino 
add<^N found in the normal material. Such a claim 
would, to say the least, be very difficult to maintain. 

In regard to the experimmatal data of Amow et ah 
presented in three other notes’ held by them to be con¬ 
firmatory of malignancy specificity, it may be pointed 
out tiiat the purity of the glutamic acid hydrochloride 
samples claimed to have been isolated from tumor or 
normal tissue was not independently established by 
indispensable N or € and H (or ash) analyses, but 
only by melting point. The latter criterion, however, 
is of essentially no significance here, for we have ob¬ 
served that the melting point of 1-glutamic acid hydro¬ 
chloride is unaffected 2® C) by NaCl impurity up 
to at least 60 per cent. With the Kiigl procedure em¬ 
ployed, we have frequently isolated materials of low 
rotation that proved upon analysis by the oxidase 
method to contain no d-glutamic acid, or far less than 
that indicated by the rotation; inorganic chloride and 
evm small amounts of other occluded amino acids could 
be found which were difficult to eliminate upon one or 
two reerystallizationa if these were carried out, as 
recommended by Kdgl, with a weight loss of less than 
10 per cent. It is obviously impossible, in the absence 
of adequate analytical control, to deduce the presence 
of d-glutamic acid merely from rotation values low for 
{-glutamic acid. The yields of materials isolated by 
Amow et ah, where reported at all, were veiy scanty, 
and hence almost certainly stereoehemically unrepre¬ 
sentative;® they were but one tenth to one hundredth 
the quantities of glutamic acid found in tissues upon 
complete isolation by tlie Foreman-type procedure,® by 
ourselves employing a considerably improved Kogl 
procedure involving vigorous stirring during crystalli¬ 
zation or by isotopic analysis.^ It is difficult to see 
tliat the data of Arnow ei al.® have much if any bear¬ 
ing on the question of malignancy specificity at hand. 

As to the possibility that d-glutamic acid occurs spe¬ 
cifically in malignant material as a small fraction of 
the total d-amino acid, there is now developing abun¬ 
dant evidence that, providing appropriate methods of 
isolation or analysis are employed, d-glutamic acid is 
to be found in hydrolysates of both normal and tumor 
material, and to about the same small extent in each. 
As indicated in our earlier communication on the oxi¬ 
dase method,^ no attempt was made to determine indi¬ 
vidual d^amino acids, in particular d-glutamic acid, in 
hydrolydates, except d-amino acids intentionally added 

8L. E, Arnow and J. C. Opsahl, (a) Sciknce, 90: 257, 
1939; (ft) (with C. d. Watson). JVoo. Soc, Exp. Bioi. 
Med,, 48; 766, 1940; (o) (with W. G. Clark) Free, Soc, 
Exp. BM. Med,, 43: 767, 1940. 

«A. C. Ohibnall, M. W. Keea E. F. Williams and E. 
Bcytod, (a) Katnrc^ 146: 311,1940; (ft) Btookenu Jour,, 
84:986, 1940. 

7 6. Graff, D. Eittenberg and G. L. Foster, Jour, Biot. 

746, 1940. 
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as oontrcia, but reference was made to forthcoming 
detenuinations based upon isotopic analysis with deu¬ 
terium, a second method of <2-amiiio acid analysis not 
involving the incomplete or unrepresentative isolation 
procediires employed by Kdgl or Arnow. Details must 
still await full publication, but we may briefly report 
here that the samples B and D of human normal liver 
and liver carcinoma earlier found' to contain 2.4 and 
1,7 per cent, total d-amino acid-N of total-N both 
showed upon analysis with deuterium the deilnite pres¬ 
ence of small, approximately equal quantities 
d-glutamic acid of the order of several tenths of a per 
cent, of the original diy weight of tissue, These re¬ 
sults agree very well in order of magnitude with the 
bulk of values reported by others for normal or malig¬ 
nant tissues by various methods, and in particular by 
Chibuall et al.^ for fairly complete isolation,'* by Graff, 
Bitten berg and Foster' from isotopic nitrogen analyses, 
and from expectation based upon glutamic acid raoemi- 
zation® now to be reported. 

Probably the most direct, simple and conclusive evi¬ 
dence against d-glutamic acid malignancy specificity is 
the fact now definitely established that—contrary to 
earlier indications (2a, p. 73; 6, p. 294)—1-glutamic acid 
itself is racemized in hot hydrochloric acid. The rates 
under varying usual conditions are small but readily 
measurable. They are of an order needed to account 
for essentially all the isolated or analyzed quantities 
of d-glutamic acid reported in hydrolysates of pro¬ 
tein, nonnal or tumor tissue by Kbgl et others 

since,and ourselves above. In our experiments 
Z-glutamic acid, when refluxed under the same condi¬ 
tions as employed in our earlier protein and tissue 
hydrolyses,^ was converted to d,Z-glutamic acid at an 
average, nearly constant rate of 0.3 per cent, per hour 
up to at least 50 per cent racemijwition. The formation 
of d-glutamic acid, measured by the decreasing specific 
rotation of samples removed from time to time, was 
further confirmed and completely established by both 
d-amino acid oxidase analysis and isolation of analyti¬ 
cally pure partially racemic glutamic acid hydro¬ 
chloride in good yield. Kogl et have reported 

29 isolations of glutumio acid from human, rabbit and 
rat tumors, with an average yield of 0.4 per cent, 
d-glutamic acid of tissue dry weight. This, assuming 
an average of about 10 per cent, total glutamic acid in 

» Concerning Uie unsuccessful isolations of d-glutaniic 
acid from normal tissues by Kogl, Arnow and others, or 
from tumors by still others, further reference may be made 
to the detailed discussion and explanation by Ohibnall 
et aZ.a 

L. E, Amow and J. 0. Opsahl, Jour. Biol, Chem,, 133: 
705, 1940; J. M. Johnson, Jour, Biol. Chem., 134: 459, 
1940. 

(a) J, White and F. R, White, Jour. Biol. Chem., 
130: 435, 1939; (b) C. Dittmar, Zeita. /. Krebafotaeh., 
49; 441. 1939; J. M. Johnson, Jour, Biol. Ckem., 132; 
781, 1940; H. Ottawa, Zeita, f. Krebsforaoh., 49; 677, 
1939. 


tissue dry weights,''* ^ is an average of about 4 per cent. 
racemization, or of the same rough order that might be 
expected from simple racemization of Z-glutamic acid 
during hydrolysis. Any close comparison here would 
obviously call for a detailed consideration of actual 
concentrations of reactants during hydrolysis, isola¬ 
tion yields, the effect, if any, of combination of glu¬ 
tamic acid in protein linkages, etc. Two of Kbgl’s 
tumors yielded no glutamic acid, whereas only four 
gave more than 1 per cent. <i-glutamic acid of dry 
weight, two of these attaining 3.7 and 4.2 per cent. 
These latter two values, obtained by Kbgl early in his 
work, can well be regarded, even in the light of KfigPs 
own work, ns definitely not typical or characteristic of 
tumors. It, would seem unprofitable or futile, there- 
foro, to make much point concerning thorn, as do 
Amow and Opsahl in their last note*’ on the subject 
at hand, in an attempt to maintain malignancy speci¬ 
ficity on the basis of these two atypical cases, now tliat 
virtually all other cases, to the number of several score, 
can bo readily understood on a basis of simple glutamic 
acid racemization during hydrolysis, 

CoNonnsioN 

The view of malignancy specificity proposed by Kbgl 
and supported by Arnow et al., that cancers but not 
nonnal tissues or proteins are composed of partly un¬ 
natural (<Z-)amino acids, is clearly no longer tenable, 
both as regards d-glutamic acid as well as total d-amino 
acid." 

We again take pleasure in expressing our apprecia¬ 
tion and indebtedness to Professor Vincent du Vig- 
ncaud for his continued counsel during those investi¬ 
gations. 

Otto K. Bbhkb^ts 
Fkitz Lipmank 
Mildbbd Cohk 
Dean Bubk 

Department op Biochemistev, Cornell 
U mvKBsiTT Meuical College, New Yore 
City; and National Canokr Institute, 

U. 8. Public Health Service 

DIOXYMALEIC ACID OXIDASE 

We have been much interested in the dioxymaleic 
acid oxidase of Banga and Bzont-Gybigyi'*® and in 

11 Added to galley proof; In an article just come to 
hand by P. H. Herlten and H. Erxleben (Zeiia. 

physiol. Ohm., 264; 220, 1940), the applicability Of the 
d*amino acid oxidase method employed by us in our 
earlier communication (footnote 1) is questioned in sev^ 
eral respocts. In our full publication, now in preparation, 
we are presenting a complete description of the method 
and of the data obtained, which will demonstrate in detail 
the validity of the earlier results and conclusions reached 
by us. 

11. Banga and A. Szent-Gyorgyi, Zeita, physiol, (them*, 
256; 67, 1938. 

a I. Banga, E. PhiUppot and A. Ssmit-Oyttrgyi, Notttrs, 
142; 874, 1988. 



Jtmr 12, 1940 


SCIENCE 


35 


th^ evidf^tice of Theorell and Swedin^'* which indicates 
that this new enzyme is really identical with peroxi¬ 
dase. We find that in the presence of fresh alcoholic 
dioxymalcic acid, acetate buffer of pH 4.5, partially 
purified horse-radish peroxidase and hydrogen perox¬ 
ide, methyl red/o-carboxy-bonzcne-azodimethylani- 
line/ is rapidly oxidized and decolorized. In the 
absence of dioxymaleic acid the oxidation is slow. 
Moreover, peroxide need not be added, provided that 
tile solution of dioxymaleic acid, methyl red, acetate 
buffer and peroxidase is shakon with air. In nitrogen 
there is no decolorization. 

We find that peroxidaec, as siiown by testing with 
guuiacol and hydrogen peroxide, is rather rapidly in¬ 
activated by buffered dioxymaleic acid, and that this 
inactivation is retarded by aeration. Inactivated 
peroxidase is less effective in oxidizing dioxymaleic 
acid and in decolorizing methyl rod than is active 
j>eroxidase. 

Old alcoholic solutions of dioxymaleic acid give dif¬ 
ferent results from fresh solutions. Here, a mixture 
of dioxymaleic acid, acetate buffer and peroxidase 
decolorizes methyl red even in nitrogen, while aeration 
largely prevents decolorization. 

Our explanation of the rapid bleaching of methyl 
red in the presence of fresh dioxymaleic acid, peroxi¬ 
dase and hydrogen peroxide is that the peroxidase 
and peroxide convert the dioxymaleic acid into diketo- 
succinic acid and that the methyl red is oxidized by a 
coupled reaction. If one shakes dioxymaleic acid 
solutions in air, it is not necessary to add peroxide, 
since dioxymaleic acid is spontaneously oxidized and 
forms peroxide. This is in agreement with the evidence 
of Theorcll and Swedim Old solutions of dioxymaleic 
acid already contain peroxide, so that they require no 
shaking with air. We arc not able to tell why shaking 
with air should retard the deoolorization of methyl 
red in tlie presence of old dioxymaleic acid. 

Jambs B. Sumkbr 
Alexandee L, Doitnce 

CoanELii Univkrsity 

THE EFFECT OF GROWTH SUBSTANCES ON 

THE ROOTING OF BLUEBERRY 
CUTTINGS 

Thaee experiments have been conducted to study 
the effect of growth substance on the rooting of sum¬ 
mer cuttings of blueberries, F. corymbosum. These 
experiments were carried on in 1937 and 1938, using 
in all over 2,500 cuttings from eleven different vari¬ 
eties of blueberries. Indole-3-acetic acid and indole-3- 
proprionio acid were each used dry and in solutions of 
6 and 10 mg per litefr. Phenyl acetic acid was used 

Theorell and B. Swedin, Naturwwenaohaftenf 27: 

w. 1»8». 

Swedtn and H. Theorell, Nature^ 145: 71, 1940. 


only in solutions of 10, 25 and 50 mg per liter. 
Auxilin was used at the recommended concentration 
No. 3. Phenyl acetic acid was the only one of the 
growth substances used which significantly increased 
the percentage of rooting and the greatest increase 
was at the medium concentration, 25 mg per liter. 
The results obtained Avith auxilin were very poor at 
the concentration used. The results of the above 
experiments are in agreement with those of Stanley 
Johnston’s investigations independently conducted at 
the same time and reported in Michigan Station Quar¬ 
terly Bulletin^ 21: 255-8, 1939. From the results 
thus far obtained it does not seem advisable to recom¬ 
mend the use of growth substance for the rooting of 
blueberrry cuttings. 

F. B. Chandler 
I. C. Mason 

UNivEasiTY OT Maine 

THE IDENTITY OF THE TREE “ANNEDDA” 

From your review of ^^The Englishman’s Food”^ it 
appears that the authors think the tree (called by the 
Indians ^^Anneddu”) which cured Jacques Cartier’s 
men of scurvy when they were wintering at Stadacona 
in the winter of 1535- 36, was Sojssafras oSicinale, The 
sassafras does not grow anywhere in the Province of 
Quebec. Its only station in Canada is a relatively 
narrow strip in southem Ontario and there is no 
reason to suppose that it ever ranged farther north. 

In support of the sassafras as against an evergreen, 
the authors state, according to the reviewer, that Car- 
tier’s notes particularly refer to the fact that the 
Indians had to wait for the leaves to appear in the 
spring. Perhaps authority is given for this statement, 
but no such passage occurs in Biggor’s edition of “The 
Voyages of Jacques Cartier.” Furthermore, Cartier 
says® that it was while he was walking on the ice that 
the Indians told him of the tree which would cure the 
sickness and two squaws went with him to gather some 
of it. Nine or ten branches were brought back, and 
Cartier adds: “They showed us how to grind the bark 
and leaves and to boil the whole in water.” 

The identity of the tree Annedda has been much dis¬ 
puted, but from considerations not necessary to discuss 
here, it seems likely that it was the hemlock, Tsuga 
canadensis, 

Charles Macnamara 

Aenpbior, Ontario, Canada 

THE KIT FOX 

In the summer of 1911, T. A. Rocklund and I were 
camped for one month on the Pennell Ranch in Wallace 
County, Kansas, adjoining the George A. Allman 

1 Science, 91: 217,1940. 

* H. P* Blggar, *»The Voyages of Jacques Cartier,” p. 
212-815. Ottawa: The Kiug^ Printer, 1924. 
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Rauch. Mr. AUmau was an early settler in the Weet| buffalo caroa^^es to destroy the wolves, it was hia 
had been a government guide, and had shipped tons observation that the litti^e swift foaes were always 
of fossils to the Stxnthsonian Institution. He was a first to take the poison. He stated &at the gray wblf 
very observing man and spent hours recounting to me had not been seen in Kansas since 1879. 
conditions of wild-life in the early West. C. D. Buvs3r 

He told me that it was the general custom of the Museum or MaMMAns, 
early cattlemen to place poison at all the undevonrod UKivKasiTV or Kansas 

SCIENTIFIC BOOKS 


THE SOCIAL ORDER 

Human Nature and the Social Order. By E. L. Thorn¬ 
dike. XX + 1019 pp. New York: The Macmillan 

Company. 1940. 

The desirability of bringing the methods and results 
of the natural sciences to bear on important social 
problems, though often emphasized, is seldom acted 
on by the natural scientist in any thoroughgoing way. 
It takes time and courage to do so. Thorndike’s new 
book shows courage and proves that its author has 
devoted much time to the study of social problems. 
Some of them, touching on his own special fields of 
psychology and education, he has attacked in original 
investigations. The general aim of the present book 
is to show how what we already know of biological 
psychology can be applied to social problems, and 
how a uatuml-scienoe baetcground enables us at least 
to plan an attack upon these problems. Courage is 
needed when existing knowledge is insufficient to fur¬ 
nish a direct answer. The author often ventures a 
well-considered judgment even when admittedly unable 
to offer a fully scientific solution. 

The book consists of two main parts, the first, pre¬ 
senting certain accepted findings of psychology (and 
of genetics) which are especially pertinent to social 
problems, and the second, considering these problems 
in some detail The first part, running to 400 pages, 
will bo welcomed as a systematic account of Thorn¬ 
dike’s main contributions to psychology. It treats of 
the native equipment of man, of the laws of leamii^ 
of abilities and motives and their measurement, of 
individual differences in ability and motivation, and 
of a projected science of human values. 

An ability is best defined in terms of results accom¬ 
plished under given conditions. So defined, abUities 
are very specific and particularized. The ability to add 
6 and 9 is not completely identical with the ability to 
add 8 and 7, for an individual may Show full maateiy 
of one of these sums and still be quite shaky as regards 
the other. Instead then of assuming a few great 
^faculties of the mind,” Thorndike starts with these 
numerous speeifle abilities and inquires how they can. 


together in the same individuals, as indicated by the 
correlation method* 

In any sort of ability there are several variables timt 
can be measured, such as speed, quality of work, diffi- 
cully of taidcB accomplished and width or extent of 
the ability. In arithmetic, for instance, one person is 
quicker than another, one is more accurate than an¬ 
other, one can handle examples of greater difficulty, 
and one can handle a greater variety of easy examples 
or of examples at any level of difficulty. Since these 
variables can bo measured, ability can be measured,, 
though not always easily or simply. 

Motives, or “wants,” are treated in the same gen¬ 
eral way as abilities. In neither ease is it possible at 
present to define and distinguish most of them in terms 
of the cerebral and other intraorganic operations by 
which external results are accomplished. Wonts are 
necessarily defined in terms of results wanted under 
given conditions. We have to start our science of 
wonts by recognizing a great multiplicity of particnlar 
wants and we find it difficult to go behind this multi¬ 
plicity and discover any adequate system of funda¬ 
mental or inclusive wants. Relatively few oonerefte 
human desires belong strictly under the traditional 
needs for self-preservation and propagation of the 
species. Many wants have certainly been acquired by 
the individual in dealing with his physical and social 
environment. The relative strength of various wants 
can be estimated from the individual’s use of his leisuie 
time and from his expenditure of his money eamixi^ 
(representing his working time). On the basis of in¬ 
formation cidleoted on these two points, the author ' 
estimates (p. 135) that 

the 16 hours of the waking day of adults in the tTnlted 
States are spent as follows: 

25 per cent, for subsisteneo and perpetuation. 


2 ’’ 

It 

to avoid or reduce sensory pain. 

7 

4t 

for security. 

a 

44 

** the welfare of others. 

80 

44 

entertaimnent. 

10 

44 

companionship and affection. 

10 

44 

** approval. 

4 

44 

** intellectual activity. ‘ , 

2 


deminanoe over others. 

2^' 


^ ' other wants. 



legitimately be grouped. The beri; empirical prinoiple 
k to plMO' toge&er abilitios that.«»'fpoad to 
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tM ci^ a ibotifa miseeptiUa of trn^ laaafiare- provement of the human genea, though much elower 

than some enthusiaste have repreaented it, ia the surest 


mmiif : Borne it, but ThomdidGeJias oon- 

^datentily stood for meaenrabiUty,, He \ronld insist 
^^that any want or aatiafaction whipib musts at all ezhsta 
iu some amount and lift therefore measurable, how 
exactly and how oommenBurably with others, we can 
not tdl we have tried’’ (p. 162).' Measurement of 
wants has one advantage over measurement of abili¬ 
ties, because a true aero can easily be determined. 
Indifference, ^e condition of neither seeking nor 
avoiding a certain result, is a true sero of want in<- 
tensity. If one positive want oen be fairly estimated 
to lie twice as for above aero as another want, we 
have a start toward measurement. With suitable pre- 
•cautions, the time the individual devotes to securing a 
satisfaction (in comparison with other satisfactions), 
the amount of hardship he will undergo or the amount 
of money he will spend to secure a satisfaction, can be 
used as indirect measures of the strength of a want. 
In principle, then, a quantitative science of motivation 
is possible. 

In proportion as wants are known and measured, 
an empirical science of values, a naturalietie ethics, 
becomes possible. Values are relative to wants. The 
value of any human action depends on its consequences, 
so far as they satisfy or annoy human beings or otlier 
sentient beings. Thus, the value of an act or of a 
thing is a natural fact—not transcendental nor abso¬ 
lute—^and this fact is, in principle, observable and 
measurable. Measarement is difficult, to be sure, since 
diflereni wants of the individual, and the wants of all 
individuals affected by an act, must be considered 
and properly weighted before the most correct valua¬ 
tion is reached. The wants of different individuals 
require very unequal weights in some instances. The 
want of a creative artist to produce has much more far- 
reaching consequences in the lives of men, and there¬ 
fore deserves much more weight, than the want of one 
•ordinary man for a good dinner^ 

The cxifiitenoe cd! laige differences between men both 
in wanta and in abilities is a fundamental fact for 
eyeidi psychology. The actual distribution of ability 
in the population and the correlation of one trait with 
another are among the basic facts, even without re¬ 
gard to the ultimate causes of these variations. The 
causal also are of great importance, especially when 
&e tu\xm Welfare of mankind receives itm serious con- 
^deratum that it deserves. The author is convinced 
that hexedite^ faetors, the genes, ate responsible for 
a large share of Ihe variation in iutelligeime &at we 
find in a cenkmurnty-^ 80 per dent, of it, the 
varia^^ bding mostly attributable to 
Geriahiiy abU^ of a hi^ 
^thout a lavmttble eombination 
of engeni^ for 

, **lm- 


means of fostering the good life; it operates at the. 
source by producing better people. It also produces 
indirectly better customs and institutions” (p. 453). 

Improvement of the human stock by eugenic mea¬ 
sures is bound to be slow because the genic detemina- 
tion of important human traits is highly complex. 
But toe average cma be raised by measures that prevent 
propagation of the most uudt or favor that of the 
most fit. There is no prospect of raising the upper 
limit and producing a race of supermen, but what is 
most essential is to insure a plentiful supply of men 
and women in the upper brackets of ability, character 
and personality, since it is on these high-class indi¬ 
viduals that the whole population depends for ail kinds 
of progress and even for operating our civilisation at 
its present level A scientific program of eugenics 
must avoid any narrow definition of fit and unfit, and 
it demands much preliminary research into the correla¬ 
tions of desirable traits. But even to-day it is quite 
feasible by sane and moderate measures to combat the 
visible tendency of civilisation toward elimination of 
the most promising strains. One measure would con¬ 
sist in ^^marriage allowances and allowances for chil¬ 
dren to men of very high intelligence and achievement 
during the period from 21 to 30,” when most of them 
now receive very low wages, and another measure 
would be the provision of 30,000 college scholarships 
for children of proved ability. This last measure 
“would probably cause a considerable number of prom¬ 
ising babies to be bom, by removing the fear of the 
very definite and large costs of college education” (pp. 
458, 459). 

The psychology of learning has been one of Thorn¬ 
dike’s favorite research fields since the beginning of 
his career. His main findings arc incorporated in his 
celebrated ^fiaw of effect” or, more recently, in his 
concept of the “confirming reaction.” Mere repetition 
of on act establishes it to a slight degree, but the 
inunediate consequences of the act to the doer of it 
are the most important factor in learning. If the 
immedt^e consequences are satisfying, they release a 
confirming reaction in the brain. The confirming reac¬ 
tion reinforces the act in one way or another, causing 
it to be continued^ immediately repeated or, if this is 
impossible, causing it to be “stamped in,” impressed 
on toe nervous system so as to be more readily executed 
on a later occasion. If the immodiate oonsequenoes 
of on act are annoying to the doerj we mj|^t expect 
something opposite to the confirming reaction. We do 
find a cessation of the act and a shifting to some other 
aot^ but we get no evidence of a direet process of 
“storipihg out.” There is no inhibitoty reaction com- 
mCnsfitrate wito toe ocmflrming reaction. Beward, then, 
is i!m<m powerful instrument than punishment. Sudh 
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is the oiutcome of recent experiments by Thorndike and 
others. Formerly, the theory of learning treated the 
two as on a par. 

The traditional doctrine of common sense and of all 
the sciences of man was that rewards and puuishmcuts 
were the positive and negative halves of one same scale or 
gradient, closely alike in potency. , . . This doctrine is 
false in oertoin important respects. . . , Except when and 
as it causes the person to shift to the right behavior and 
receive a reward therefor, the punishment has no beneficial 
effect comparable to the strengthening by a reword. . . . 
Psychology recommends that punishment be used only 
when and as it can be proved to be effective. ... In the 
case of government, psychology emphasizes the impor¬ 
tance of making a community attractive to the able and 
good rather than unpleasant for those who are incom¬ 
petent and vicious. . . . The law is rightly skeptical about 
restrictive and punitive activities, but has not yet pro¬ 
gressed far with alternatives. ... Its voice is threaten¬ 
ing and its acts are punitive. . . . Business, in contrast 
to government, has operated largely by rewards. ... In 
general, the maxim ^'Reward good behavior” is as nearly 
a golden rule as any that psychology has to offer human 
society (pp. 199-207). 

Labor is often conceived as pure punishment or 
annoyance, its only rewards lying in the pay envelope. 
Such a view overlooks the genuine rewards that spring 
directly from bodily and mental activity, from achieve¬ 
ment and mastery, from companionship and participa¬ 
tion, from the approval of one's fellows and even from 
loyal submission to the right sort of boss. Manage¬ 
ment, then, should take account of the whole man and 
not simply of the abstract “economic man," and it 
should see the man in his total life situation rather than 
simply while on the job. 

Many other problems of industiy, government and 


human welfare are approached in the author’s char- 
aoterifiticatly candid and freethinking spirit, and the 
net effect is to leave the reader with a hope of ultimate 
eolutiou. Perhaps Uie main contention of the whole 
book is that science is the best guide for human life. 
“The acceptance of impartial scientific truth as the 
guide in life is certainly a safe and sane policy, and 
can be a very idealistic one" (p. 390). “The social 
sciences are still weak and insecure; the doctors often 
disagi'ee. Some can be found to support fantastic 
schemes. But it is surely better on the average to 
take their medicine than that of ignoramuses. The 
scientific method is dependable. Proposed treatments 
to cure political, economic, or other social ailments 
should be studied as far as possible by the impartial 
methods of science" (p. 958). Governments are con¬ 
stantly making experiments which would have scien¬ 
tific value if provision were made for tracing the con¬ 
sequences of any given legislative or administrative 
measure. “Our consideration of human nature in 
relation to human welfare hiifi brought forth no 
panacea, and promist‘S no miracles of any description. 
But it has shown that man has the possibility of almost 
complete control of his fate, and that if he fails it will 
be by the ignorance or folly of men" (p. 957). Even 
now we can see certain dependable guiding principles, 
looking toward the improving of the population and 
the provision of suitable education and opportunity 
for those who are able to render public service, Able 
and good men must not rest content with inferior 
positions in the world's councils. They must acquire 
power Ro os to make their ability and good-will count 
heavily in social affairs. 

E. S. WooiywoHTH 

(Columbia Uniykesity 


SOCIETIES AND MEETINGS 


THE CELEBRATION OF THE OHIO 
ACADEMY OF SCIENCE 

Just fifty years ago, some fifty-four aerious-minded, 
forward-looking seekers after truth (scientists) gath¬ 
ered in a small room of the old Central High School, 
in Columbus, Ohio, for the avowed purpose of forming 
on oiganization that would be “an inspiration and a 
stimulus to original research and investigation," And 
so the infant Ohio Academy of Science was bom and 
during the fifty years of its existence has grown in size 
and usefulness, fully justifying, we believe, the 
prophecy made by Professor William E. Lazenby, the 
first secretary, namely, that “Once organized, I am 
sure the Ohio Academy would be a signal and all- 
inspiring success, and could scarcely fail to secure an 
honored position among the scientific organizations of 
our country." In fact, the academy hod attained such 
influence and importance that four years ago, in anti¬ 


cipation of the approaching fiftieth anniversary, and 
at the suggestion of Dr. P. C. Waite, of Western Ee- 
serve University, it resolved: “That the incoming 
President appoint a preliminary committee of five on 
plans for the celebration and that this committee be 
charged to make a definite report on plans at the 
meeting next year," 

Accordingly, a committee of which the writer was 
made chairman was appointed and did make a report 
at the annual meeting in 1937, the report heartily 
approving the idea of a celebration and suggesting 
that “it be done in a distinctive and comprehensire 
manner that will not only commemorate what has been 
accomplished in the past fifty years, but will also 
stimulate yet greater endeavor in the future." 

The plan was unanimously approved and action 
taken at once to carry it out. It was enthuaiaati^l^ 
agreed that our late honored and highly eatewed 
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co*worker, Dean Q^rge F. Arps^ head of the Graduate 
School at the Ohio State University, was the very 
man for director, and he was unanimously chosen and 
accepted. Dean Arps, in his dne, enthusiastic way, 
laid out a most ambitious program and was busily 
engaged in setting up the machinery to carry it out 
when the ‘^grirn reaper” took him from us. For a brief 
period, confusion and discouragement prevailed, but, 
as so often happens under such ciroumetances, the 
hero emerges and it was so in this case! We found 
in our presidents the leadership wo so sorely needed: 
first, President Claude E. O^Neal, of Ohio Wesleyan 
University, and later President William Lloyd Evans, 
Ohio State University. They stepped nobly into the 
breach and carried on to what we feel was a trium¬ 
phant success. 

The celebration was set for May 9, 10 and 11, at 
Columbus, the birthplace of the academy. The atten¬ 
dance was the largest izi the history of the academy, 
and the program was full and rich, quite a number of 
speakers of national not to say international fame 
were on the program. The program began with a 
general meeting on Thursday evening at which His 
Excellency, the Governor of Ohio, Jolin W. Brieker, 
spoke, also President Bovis, of Ohio State University *, 
but the event of the evening was the address of Dr. 
Harvey Fletcher, of the research staff of the Bell 
Telephone Company, on ^^Sound Patterns.” 

Friday morning was given over to three concurrent 
symposia of great interest that were discussed by emi¬ 
nent authorities; (1) A symposium on “Hearing,'^ 
discussed by R. H. Stetson and E. A. Culler j (2) a 
symposium on the “Basic Factors in Conservation,” 
discussed by Guy W. Conrey, Frank J. Wright and 

E. N. Transeau; (3) a symposium on “Radiation and 
the Cancer Problem,” discussed by E. U. Condon, Isa- 
dore Lompe and Francis Carter Wood. The afternoon 
was given over to one general meeting with three most 
interesting addresses: (1) Dr. R. W. Chancy, of the 
University of California, discussed “Forests on a 
Changing Earth”; (2) Dr. John L. Rich, University 
pf Cincinnati, spoke on “Application of Airplane Pho¬ 
tography to Geographic Studies,” and (3) Dr, Charles 

F. Kettering, of the General Motors Corporation, 
spoke on “Itzdustry and Science.” 

On Friday evening occurred the annual dinner and 
business meeting, which, as usual, was the climax of 
the general meetings. Two addresses were made on 
this occasion, one by Dr. James P. Porter, Ohio Uni¬ 
versity, on “The History of the Ohio Academy of 
Science,” and the other, a masterly presidential ad¬ 
dress, by Dr. William Ooyd Evans on “A Present-day 
Examination of the Postulates of John Dalton,” The 
annual election of officers occurred at this meeting; the 
malts ore given below. 


On Saturday morning the program consisted again 
of three ooncurrent symposia and in addition a botani¬ 
cal program. The first symposium was on “The Ner¬ 
vous System” and was discussed by Dr. Herbert S. 
Gasser, of the Rockefeller Institute, New York, by 
Dr. R. W. Gerard, of the University of Chicago, and 
by Dr, John F. Fulton, of Yale University. The sec¬ 
ond symposium was a Chemical-Physical Program and 
was discussed by Dr, Edward Mack, of the Battelle 
Memorial Institute, Dr. M. 8. Newman, Ohio State 
University, and Dr. H, S. Booth, Western Reserve 
University. The third group dis(mssod a “Qenetics- 
Speciation Program,” the leaders in the discussion 
being Dr. Laurence II. Snyder, of Ohio State Univer¬ 
sity, Dr. Warren P. Spencer, College of Wooster, and 
Dr. David C. Rife, Ohio State University. In the 
botanical program four papers were presented: one by 
Dr. A. E. Waller, of the Ohio State University on 
“John H. SchttfTnei'—a Resume”; one by Dr. J. H. 
Gourley, Ohio Agricultural Experiment Station on 
“The Changing Point of View in Horticultural Re¬ 
search,” one by Dr. Paul B. Sears, Oberlin College, on 
“Post-glacial Vegetation in the Ohio-Erie Region,” 
and the fourth by Dr. E. Lucy Braun, University of 
Cincinnati, on “The Differentiation of the Deciduous 
Forests of the Eastern United States.” 

So much for the formal program—excellent in every 
detail. The meeting, however, was characterized by 
at least three other notable features: (1) The number 
and excellence of the exhibits; these were assembled 
and arranged by the Exhibits Committee under the 
leadership of Dr. Glenn W. Blaydes, of Ohio State 
University. Note that at the date of the printing of 
the program he had collected ninety-nine centralized 
exhibits and arranged for forty fixed exhibits; others 
probably came in later. The exhibits would have done 
credit to the American Association for tlie Advance¬ 
ment of Science; (2) The second notable step forward 
was the organization of a Junior Academy Section, 
under the inspirational leadership of Dr. Otis W. 
Caldwell, of the American Association for the Ad¬ 
vancement of Science, and the persistent, intelligent, 
skillful, enthusiastic leadership of Dr. Charles W. 
Jarvis, of Ohio Wesleyan University, ably assisted by 
Mr, Orville Liuebrink, of the Columbus high schools. 
Do you know these juniors came from many high 
schools in the state, and “believe it or not,” they 
entered some sixty-seven or more papers, exhibits, 
demonstrations, etc., in the contest, any one of which 
would have done credit to their elders. If we may, 
without seeming to discriminate, we would like to refer 
to two of these: one, the “Dissecting of a Pig Embryo” 
put on by four girls from the Walnut Hills High 
School, in Cinoinnati, namely, Katherine Baude, Mar¬ 
gie Richmond, Anne Jane Thoiler and Helen Weide- 
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xnan^ with Miss Etta Elbei^ as sponsor; the other was 
entitled ‘‘Eiperiments Using Dry Ice,” put on by two 
boys from the New Philadelphia High School, George 
Robb and Gleun Curtis, Miss Xicila E. Helmick, spon« 
sor. Both demonstrations were put on in a masterly 
manner, doing great credit to the pupils, the teachers 
and the schools from which they came. (3) The third 
notable advance, while not so spectacular, is very real 
and is found in the change in the form of government 
of the academy from the general to the council form 
of government, as provided in the revised constitu¬ 
tion—somewhat after tlie manner of the American 
Association for the Advancement of Science. 

As a result of a rather intensive campaign under 
the slogan “One Thousand Members in 1940” and 
under the leadership of Dr. C. W. Jarvis, the member¬ 
ship list of the academy was increased by 127 new 
members at the annual meeting, and still they come, 
and by three restorations so that we are well on the 
way toward 700, to say nothing of the Juniors. 

The annual election resulted in the choice of the fol¬ 
lowing as the officers for the ensuing year: President, 
Stephen R. Williams, Miami University; Secretary^ 
William H. Alexander, Normandie Hotel, Columbus; 
Treasurer, Edward S. Thomas, Ohio State University. 

William H. Alexander, 
Secretary 

THE ILLINOIS STATE ACADEMY OF 
SCIENCE 

The Illinois State Academy of Science met for its 
thirty-third annual meeting at Galesburg, Illinois, 
May 3 and 4. The meeting was well attended and 
facilities provided by Knox College and by the City of 
Galesburg were unusually well planned. All meet¬ 
ings progressed nicely on schedule, adding much to the 
pleasure and interest. The main features of the meet¬ 
ing on Friday were the general session in the morning, 
the special sections meeting in the afternoon, the 
Junior Academy exhibit and judging, banquets of the 
Junior and Senior Academies in the evening, followed 
by a joint lecture for both groups after the banquets. 
Awards for prize-winning exhibits in the Junior Acad¬ 
emy were made following this lecture. 

At the morning session three lectures were given: 
Dr. E. I. Femald, professor of botany at Rockford 
College, and the retiring president of the academy, 
spoke on “Michael S. Bebb, Illinois Botanist and Let¬ 
ter-Writer,” The lecture was illustrated with slides. 
Two other lectures, “Science and Common Life,” by 
Anton J. Carlson, of the University of Chicago, and 
“Looking through Great Tdesoopes,” by Oliver J. Lee, 
Dearborn Observatory, completed the inoi'ning pro¬ 
gram. 

Arrangements were provided by tibe ooBege for a 


joint luncheon, sp^al tables and rooms being avalL 
abk for groups that desired this. The gd>}ogiste met 
togdher and the Illinois branch of the American Asf 
sociation of Physics Teachers also. This latter group 
sponsored the physios section program and appointed 
a committee to organize an engineering and applied 
science section for the next annual meeting. 

Altogether some 120 papers were present^ at the 
section meetings in the afternoon. The chainnen 
elected to take charge of the respective sections for 
the ensuing year were: 

Agriculture: Mr. C. H, Oathoat, Western lUinois State 
Teachers Ccillege. 

AnlhropoXogy: Mr. Floyd Barloga, 1433 N. Glenn Oak, 
Pooria. 

Botmy: Mr. Paul Voth, Deportment of Botany, Uni¬ 
versity of Chicago. 

Chetnistry: Mr. George II. Reed, Knox College. 

Geography: Dr. Arthur B. Cozzons, University of Illi¬ 
nois. 

Geology: Mr. J, Marvin WoUer, State Geological Survey, 
Ph. A. Oonstantinides, Wright Junior College, 

Psyehology and Education: O. Irving Jacobsen, Sburt- 
leif College. 

Zoology: Dr. W, V, Balduf, Department of Entomol-r 
ogy, University of lUinois. 

It was voted to accept the invitation of a cooperating 
group headed by tlie Museum of Science and Industry, 
Chicago, to hold the next annual meeting there on 
May 1, 2 and 3, 1941. 

The evening banquet was well attended and ad¬ 
journed to enjoy an exciting demonstration lecture 
given by Dr. J. 0. Perrine, of the American Tele¬ 
phone and Telegraph Company, who led the discus¬ 
sion with Pedro the Voder. The meeting was a joint 
one with the Junior Academy, and both groups are in¬ 
debted to Dr. Perrine and the company he represented 
for the lecture. After the lecture awards were pre¬ 
sented to the winners In the competition between the 
science groups of the Junior Academy and the Amer¬ 
ican Association for the Advancement of Science. It 
was an enthusiastic occasion and demonstrated quite 
clearly the vitality of the academy work in the state 
oflHinoLs. 

On Saturday morning the Burlington Bailroad took 
a group of over a hundred Junior and Seilior Ac^- 
emy members on a special train through tiheir yards 
and tie4reatment plant in the vicinity of Galesbiug* 
Three other science pilgrimages to points of inteiM 
in that part of the state were planned and curried out 
by the anlhropologiats, geologists imd biologists. All 
trips were reported successful and well sanded. *S!bm 
academy meeting was attended by ov^ six hundrsA. 
It is anticipated that even a larger group vrill be 
attendance next year when the 
(^icago, ■; 
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Offio«ra for tba coming year iu:e: 

JPr6$i4ent: Y. O. Graham, 402S Grace Street, Chicago. 

Fiir$t Viee^preMmt: T. H. Frieon, State Natural His¬ 
tory Burley, Crbona. 

Second Vice-president: C. B. Houltonj Museum of Sci¬ 
ence and Industry, ddeago. 

Secretary: B, F* Paton, TJniyeralty of Illinois. 

frearner; John Voss, Manual Training High School, 
Peoiia. 

Librarian: Thome Deuel, State Museum, Springfield. 

JSditor: Grace Needham Olirer, State Geological Survey, 
Urbana. 


Junior 4<^adefav Sepreseniative: MIbs Audry Hill, 
Chester High School, Chester. 

Winners of the American Association for the Ad^ 
voncement of Science academy grants in aid for re¬ 
search for 1940-41 were: 

Dr. F. 0. Green, Department of Giomistry, Greenville 
OoUego. 

Dr. 0. L. Furrow, Department of Zoology, Knox College. 
Dr. F. B. Oagle, Southern Illinois State Normal Uni- 

R. P. Patou, 

Secretary 


SPECIAL ARTICLES 


DIMINISHING KBSPONSK OF THE SKIN TO 
FREQUENTLY REPEATED REINFEC¬ 
TION WITH INVASIVE BACTERIA 

Ik experiments concerned with the mode of action 
of sulforulamide wo wished to make observations on 
the difference tn the response to the drug by a primary 
iafeotiou as compared to the response found once an 
infection had been established. In devising the experi¬ 
ments we felt that injecting four or five small doses 
of the bacteria in different parts of the akin, at inter¬ 
vals of a few hours, would give more information than 
injecting a single large dose. As a preliminary step 
leading to this study, rabbits were injected intrader- 
mally, following this procedure but without sulfanil¬ 
amide being administered. The main purpose of this 
preliminary note is to describe a phenomenon which 
was encountered constantly in the course of these 
studies. Details of the experiments will be publisdied 
in the Journal of Biology and Medicine* 

Two groups of bacteria were studied, (a) two strains 
of Streptococcus hemolyticua and two strains of 
Staphylacocoua aureusp which were invasive bacteria 
and produced large amounts of spreading factor, and 
(b) two strains of E. ooH and one of S, anolium, which 
Yere not invasive and did not produce spreading fac¬ 
tor. Broth cultures of exactly the same age were em¬ 
ployed for the injections in each rabbit. In general, 
amount of bacterial culture administered in each 
injection was &at which when injected for the first 
tinm into rabbits would induce lesions measuring from 
10 to 20 sq cm after 24 hours. For instance, when 
stroptoeoccus was em|)k)yed 0.1 co of Ift-hour broth 
eultoe was uimally injected; when E. cdli was em- 
idpyed 0*5 ce of culture were injected. 

It was fowd that when the invaaive bacteria were 
hijectcd in or five hlontical doses within a period 
of from one to twenty^four hours/using a different 
of the to the resulting 

twenty^our hoim ato injeetiem, 
differences both in severity and in the 


area through which the infection had spread; the sec¬ 
ond lesion being smaller and less severe than the first; 
the third smaller than the second, and the fourth and 
fifth, when present, smaller and much less severe than 
all the lesions resulting from earlier injections. These 
results were not affected by the site injected. The phe¬ 
nomenon may distinctly manifest inself as early as 
one hour after the first injection. Frequently the area 
of the lesion resulting from the last injection was as 
much as fifteen times smaller than that resulting from 
the first; indeed, oftentimes such lesion was no more 
than a pimple. 

This phenomenon of the diminishing skin response 
was completely absent in infections caused by E, coU 
and S. anolium. However, when larger doses of these 
non-invasive bacteria were given so os to induce a 
more severe first lesion, a slight decrease in the re¬ 
sponse to the following injections was sometimes ob¬ 
served; and if the same amounts of bacteria were 
injected together with spreading factor cither from 
streptococcus or from testicle extracts so that very 
largo first lesions were induced, then the phenomenon 
was clearly present. 

Antibodies were not found in the serum by the usual 
serological tests, and blood counts made at different 
intervals showed no unusual or marked variations. 

These findings led us to make identical experiments 
with heat-killed bacteria and with bacterial filtrates. 
The results were as follows: 

The phenomenon was practically never present when 
the bacteria, either invasive or non-invasive, were 
killed by heat. In testing the filtrates India ink was 
used as an indicator of the area through which each 
inoculum spread. Filtrates of non-invasive organisms 
faBed to spread at all, and the area of spread of all 
inoottla was the same. Streptococcus ffitrates, en¬ 
dowed with a pronounced spreading power, seemed to 
elicit the phenomenon in some instances, and not in a 
very mari^ degree. 

In identical estperiments m which dilution of rattle^ 
snake venom, a secretion containing much spreading 
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factor, waa substituted for the streptococcus filtrate, 
but without using India ink, the same inconclusive 
results were obtained as when the bacterial filtrate was 
employed. 

As regarding the effect of sulfanilamide on the phe¬ 
nomenon, it is difficult to make a conclusive statement 
in a prelimiimiy note. The individual results will be 
analyzed separately when the work is fully reported. 
At present the point with which we are mainly con¬ 
cerned is the phenomenon which occurs with invasive 
bacteria without the aid of sulfanilamide. 

F. DURAN-IlKTNAnS 
E. Estrada 

Yale Univeesitv School op Medicine 

INDUCED FORMATION OF M>ENTIOBIO- 
SIDES IN GLADIOLUS CORMS AND 
TOMATO PLANTS TREATED 
WITH CHEMICALS 

When potato tubers {Solanutn tuberosutn L.) or 
Gladioltis corms are treated with ethylene chlorohydrin 
in order to break the rest period,^ the ethylene chloro¬ 
hydrin absorbed by the tissues is converted into P- 
2-chloroethyl-d-glncoaide.^ Further experiments with 
other plant tissues and with additional chemicals have 
shown that the formation of glycosides with the intro¬ 
duced chemicals serving as aglucous can take place 
quite generally among the higher plants.® Unpub¬ 
lished results with carrot roots (Daucua carota L. var. 
aativa D.C.) and wheat tops (Triticum fiestivum L.) 
have shown that these plants also form P-2-chloro- 
ethyl-d-giucoside from absorbed ethylene chlorohydrin. 
However, w^hen gladiolus corms are treated with 
o-chlorophenol, the glycoside formed is not P-o-chloro- 
phenol-d-glucoside even though conns of the same 
variety form a P-glucosido when ethylene chlorohydrin 
is absorbed.* The acetyl derivative of tliis o-chloro- 
phonol glycoside from gladiolus corms was prepared 
by aceiyiating the material obtained by continuous 
extraction with ethyl acetate of an aqueous extract of 
treated corms which had been precipitated with lead 
acetate, deleaded with hydrogen sulfide and concen¬ 
trated with reduced pressure. After several recrystal¬ 
lizations from absolute ethanol, it melted at 207.5° 
to 208.5° (Corr.) and had a specific rotation [a] 

= -49.4° (CHCla, Conen. 2.66 g in 100 cc). Tests 
with partially purified preparations of the glycoside 
from aqueous extracts of the corms had shown that on 
emulsiu hydrolysis two moles of reducing sugar, cal¬ 
culated as glucose, are liberated for each mole of 
o-ohlorophenol set free, and preliminary studies with 

1 F, E. Deimy, Am. Jowr. JBot., 13: 118, 1926; Contrib. 
Boyce Thompson Inst., 8: 473, 1937, 

iOonirih, Boyce Thompson Inst., 9: 425, 1938; 10: 
139, 1939. 

^ Am. Jour. Sot, 25: 15b, 1938. 

^ Contrib. Boyce Thompson Inst, 11: 25, 1939* 


the benzimidazole derivatives'^ indicated that both 
sugars comprising the disaccharide were d^^glucoae* 
This suggested that the glycoside might be a gentio- 
bioside and accordingly P-o-chlorophenol-gentiobioside 
heptaacetate was synthesized.^’ ^ The melting point 
and specific rotation of this synthetic gentiobioside 
were identical with the corresponding values for the 
isolated acetyl glycoside. Theory for CsaHaeOigCl: 
C, 51.44; H, 5.26; Cl, 4.75. Found:® C, 61.45; H, 
4.97; Cl, 4.60. The propionyl derivatives of both the 
sjTithetic and gladiolus glycoside were also prepared 
and melted at 178.5° to 179° and a mixed melting 
point determination showed no depression. The gly¬ 
coside formed in gladiolus corms is thus shown to bo 
P-o-chloTOphenol-gentiobioside, The quantity of P-o- 
chlorophenol-gentiobioside formed in the treated corms 
averaged about 0.5 g per 100 cc of expressed juice. 

When tomato (Lycoperaieon esculentum Mill.) plants 
wei*e grown in sand culture supplied with a complete 
nutrient solution, and 0.1 to 0.2 millimole of o-chloro- 
phenol added daily for about 15 days and then sam¬ 
pled, the roots were found to contain about one milli¬ 
mole of an o-chlorophcnol glycoside per 100 cc of ex¬ 
pressed juice. This glycoside was also P-o-chloro- 
phenol-gentiobioside, since the acetyl and propionyl 
derivatives had the same melting point and showed no 
depression in mixed melting point determinations with 
the corresponding synthetic gontiobiosides. A P-gly- 
coside was also formed when tomato plants were grown 
in the presence of chloral hydrate. The acetyl deriva¬ 
tive of the glycoside, melting at 184° to 186°, was 
obtained from both tops and roots by a procedure 
similar to that previously used for the preparation 
of P-2-cbloroethyl-d-glucoside tetraacetate from gladi¬ 
olus corms.* When trichloroethyl alcohol was added to 
the nutrient medium instead of choral hydrate, the 
same glycoside was formed. Synthetic heptaocetyl 
P-trichloroethyl-gentiobioside, prepared by the reaction 
between trichloroethyl alcohol and heptaaeetyl-bromo- 
gentiobiose in the presence of silver carbonate, had 
the some melting point, and it thus appears that the 
tomato plant forms P-trichloroethyl-gentiobiosido from 
both chloral and trichloroethyl alcohol. It is of inter¬ 
est that in the detoxication of chloral in the tomato 
plant, as in animals, a reduction to the corresponding 
alcohol takes place. 

These results indicate that gentiobiose is more widely 
distributed in plants than was previously supposed. 

B Stanford Moore and Karl Paul Link, Jour. Biol. 
Chem., 133: 2G3, 1940. I am indebted to thcBe authors 
for providing me with a copy of this paper prior to its 
publication. 

9 The p-octaacetyl gentiobiose used in this synthesis was 
kindly supplied by I^ofessor William Lloyd Evans, of 
Ohio State University. 

TBurckhard Hclferioh und Ernst Bchmlts-Hfllebreoht, 
Ber. d. Chem. Oes., 06: 378, 1933. 

A Mlcroanolysos by H. Jeanne Thompson. 
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It; ifi quite likely^ of eoarse, that treatments with these 
chemieals stimulate the production of gentiobiose, 
Details of these experiments will be published else¬ 
where. 

LAWR£KOn P. MlIiLKB 
Boyci Thompson Institute roa 
Pl^nt HesearoHj Iko. 

CHEMICAL EXAMINATION OF THE LIPID 
FRACTION OF ROYAL JELLY 

Hefl^ has reported that dilute NaOH extracts or 
aqueous pyridine extracts of royal jelly, when in¬ 
jected Buboutaneously for five days into 21-day-old 
female rats, caused an increase in follicular activity of 
the ovaries, Mclampy and Stanley* have recently 
failed to confirm this finding. However, it is impor¬ 
tant to note that the latter workers used acetone-dried 
royal jelly. The use of such a solvent to remove water 
completely would also remove sterols, phenols, acids, 
esters, glycerides, etc., some of which are the very 
types of (jomijounds most likely to possess gonado¬ 
tropic activity. 

For nearly two years the chemical fractionation of 
royal jelly has been progressing in Uiis laboratory 
and biological testing of the fractions has been com¬ 
menced. In a paper at present in press, the authors 
describe the preliminary results of the chemical exam¬ 
ination. Royal jelly contains an ether-soluble frac¬ 
tion of some complexity from which the authors have 
been able to isolate six substances, and there are indi¬ 
cations of several others. Royal jelly, dried to con¬ 
stant weight over P^Og and then powdered, when ex¬ 


haustive^ extracted with other in a Soxhlet apparatus, 
yields 10 to 16 per cent, of its weight as a cream-col¬ 
ored, semi-cryatalline material of waxy consistency. 
This fraction has a characteristic flowery to spicy odor. 
The ether-soluble material contains about 0.1 per cent, 
phosphorus and 0.3 2>er cent nitrogen. About 85 per 
cent, of this fraction can be extracted from ethereal 
solution by dilute sodium hydroxide. The separation 
of phenols and acids from this alkali-soluble material, 
and of wax, phospholipid, sterols and glycerides from 
the alkali-insoluble portion, has been accomplished. 
The difficulty of obtaining sufficient quantities of these 
individual substances delayed commencement of the 
biological experiments. 

However, some feeding experiments performed over 
a year and a half ago, using the fruit fly, Drosophila 
melanogasterf revealed that the ether-soluble fraction 
possessed a remarkable influence on the number of 
eggs laid and the rate of reaching sexual maturity. 
These results have not been reported because we had 
hoped to be able to identify the compound responsible 
for this effect before publishing. The failure of Me- 
lainpy and Stanley, using aefetone-dried royal jelly, to 
confirm Heyrs results, appears to support our finding 
that the active material influencing the reproductive 
sy.stem is in the ether-soluble fraction. The detailed 
results of the Drosophila experiments will bo pub¬ 
lished shortly. Our chemical and biological studies 
are being continued. 

O, F. Townsend 

C. C. Lucas 

University or Toronto 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


ACCURACY IN ANATOMICAL DRAWING 

To encourage greater accuracy in anatomy students* 
drawings, this year one class was provided with 8 x 10 
inch sheets of cellulose acetate (du Pont Plastacele, 
1/60 inch thick) ruled in centimeter squares with 
black auto lacquer. The students themselves prepared 
8 X IP inch heavy bristol board sheets with India ink 
rulings in centimeter squares (one side), in li em 
squares (opposite side), in i cm squares (another 
sheet, one side), and in 2 cm squares (opposite side). 
Both cellulose acetate and bristol board sheelB were 
numbered vertically and horbsontally so that the coordi¬ 
nates of points could be read off with ease. 

For drawing, the clear cellulose aoetatc sheet is laid 
over the specimen and the appropriate surface of the 
proper bristol board inserted under the drawing paper. 
To draw natural size, the surface of tlie bristol board 
ruled in centimeter squares goes under the drawing 
sheet, its rulings eleariy showing through the page. 

1H. H. Bteyl, Soibncx, 89 : 640, 1939. 

M. MWainpy and A. J, Stanley, Sciknox, 91: 467, 


To enlarge to 1.5 x the 14 cm ruling is used, for 2 x the 
2 cm ruling, for reductions to 0.5 x the 4 cm ruling. 
By quickly plotting the chief features of the structures 
to be drawn on their appropriate coordinates on the 
drawing paper, tlie outlines are easily obtained. 

Increased facility for making accurate drawings is 
especially apparent in dissection of nervous or circu¬ 
latory systems, where simultaneous vision of all related 
parts is impossible without extensive excision of other 
organ systems. If the tip of the snout, the sternum 
or other landmark be fixed upon for repeated reference, 
the details visible at any one time may be plotted in on 
the coordinates, then intervening structures moved 
aside, and tlie deeper ones exposed. Replacing the 
cellulose acetate sheet witli reference to the chosen 
point allows the drawing of deeper structures to con¬ 
tinue with no distortion. This has proven especially 
valuable where superficial structures are exposed days 
before deeper ones. The drawing begun with reference 
to well-chosen points can be continued after deeper 
portions are exposed even though the superfl^cial struo- 
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tureB h&v 0 been destroyed or thoroughly distorted in 
the interim. 

Constant reference of structures in three dimensions 
to the strictly two-dimensional cellulose acetate sheet 
makes it much easier to represent these structures than 
would be believed possible. The drawings show great 
improvOTnent. 

By this method much laboratory time is saved which 
has hitherto been spent with ruler^ measuring these 
same features of the animal, and in caloulating magni¬ 
fications before drawing the first rough outline. It 
reduces erasure to a minimum since the squares which 
show through the drawing paper can be lifted out when 
not in use. The ruled ccllnlose acetate sheet in being 
constantly over the specimen as it is drawn, encourages 
interest in the accuracy which is so essential in a scienee 
laboratory. Loeus J. MinNHi 

BAtmoLPH-M acon Womans Colleqk 

A SIMPLE ARTERY CLIP 

While many manufactured artery clips or serre- 
fines are entirely satisfactory, there are none on the 
market which are inexpensive. This factor becomes 
important especially in class use or in operations 
where a great number are needed. An easily made 
clip was therefore designed which costs only a fraction 
of a cent. 

A glance at the accompanying diagrams will show 
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the ease with which the clip is made. Sturdy No, B 
safety pins are procured. First, the head is pried oflE 
and the bead arm is straightened, then bent over (B). 
The sharp end of the other arm is clipped off and 
jQattened. Next a double bend is put in each arm as 
shown in (C). The arms may be sprung apart to give 
tike jaws the desired closing power. It is also advisable 
to bond the head arm connter-olookwise and the sharp 
arm clockwise to prevent over-riding of the jaws. A 
quarter-inch copper washer is soldered on each arm and 
rubber spaghetti tubing is slipped over the jaws coimr 
pleting the clip. 

In this laboratory comparison of those dips 
ready-made types has not only proved them to be as 


efficient, but also to be in many eases Isas domagii^p 
to the arterial tiWL j ^ 

Lono isLANU OoLLsea or Meihoine 

ISDBUTYL METHACRYLATB AS A MOUNT¬ 
ING MEDIUM FOR H^TOLOOICAL 
PREPARATIONS 

Reoently O’Brien and Honee^ advocated isobutyl 
methacrylate as a substitute for Canada balsam in 
mounting histological preparations. Since these 
authors have stressed several advantages of this new 
plastic over balsam it seems advisable to point out 
tiiat this substitute has proved onsatisfactoiy witii 
eertain histological techniques used in tiiis laboratory. 

CelJoidin sections, measuring about 30 x 50 mm and 
25 micra thick, through the entire hemisphere of a 
macaque's brain were stained with thionine for nerve 
oells (Nissl) or according to the Weil method for 
myelinated nerve fibers. Such seotionB mounted with¬ 
out a cover glass (ns were the preparatibns of O’Brien 
and Hanoe) in xylene Bolutions of various concentra¬ 
tions of isobutyl methacrylate polymer (du Pont), 
warped on hardening and the surface of the medium 
roughened. Mounting such sections in this medium 
under a cover glass caused cracks and fissures in the 
preparations. Moreover, it was found that whereas 
tike stain in the Nissl preparations was unaffected, the 
bright blue of the myelin sheaths in the Weil prepara¬ 
tions turned to a dull gray in this medium and some of 
the finer detail was lost. 

John Meaohah Hakiltok 
Yalb UNivEBsiry School of Mbi>ic!nii 

1 HaroJd C. O 'Brieu and Robert T, Hanoe, SoubkoEi 31: 
412, 1940. _ 
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THE SEATTLE MEETING OF THE AMERICAN 
ASSOCIATION FOR THE ADVANCE¬ 
MENT OF SCIENCE 


• Edited by Dr. F. 

PERMANENT 

From June 17 to June 22, inclusive, the American 
Association for the Advancement of Science and the 
Paoide Division of the Association held a joint meet¬ 
ing in Seattle, Washington. This was the one hundred 
sixth meeting of the association and the twenty-fourth 
meeting of the Pacific Division. The Pacific Division 
met in Seattle in June, 1936; this was the first meeting 
of the association in the state of Washington. 

To the residents of the eastern part of the United 
Sttates, and even to those of the Ididdle West, Seattle 
seems to be very remote and not easily accessible. It 
is ipdeed-^etatit from these regions, counting dis¬ 
tances as they were eotmted only a few years ago. But 


R, MOULTON 

sxcbetary 

ribbons of concrete, streamlined trains and airplanes 
have reduced distances so much that 89 members from 
oast of (he Rocky Mountains ri^stered at the meet- 
ing. The attractions were not only a delightful cli¬ 
mate and some of the finest scenery in the world but 
exceUent scientific programs. 

To expect anything less than a good meeting of the 
association in Seattle would be to ignore essential 
factors. Seattle is a city of nearly 400,000 inhabi¬ 
tants; a city which, like ancient Rome, sits on seven 
bills. The University of Washington has more than 
12,000 students. Westerners are used to wide open 
spaces and are accustomed to travel, as is illustrated 
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by the fact that although nearly 1,000 miles stretch 
between San Francisco and Seattle, there were 164 
registrants at the meeting from California. There 
were Canadians from Alberta and Manitoba, as well 
as from nearer British Columbia, 28 of whom regis¬ 
tered. In all there were 673 registrants, compared 
with 331 at the meeting held in Milwaukee, Wiscon¬ 
sin, in June, 1939, 

At the Seattle meeting 27 af&iiated and associated 
societies participated in the programs and a total of 
644 addresses and papers were delivered or read. 
These addresses and papers ranged widely over the 
fields of the physical, biological and social sciences. 
Especially in the natural sciences, each of them re¬ 
corded souie increase in knowledge of a universe that 
its author was finding to be orderly and understand¬ 
able. While the scientists were thinking of science 
there was only happiness in their hearts. But when 
they read the European news in the daily press a cold 
fog settled over them. What a commentary on “the 
Ijords of Creation^^ that they find order in all the uni¬ 
verse, both physical and biological, except in the do¬ 
main of their own minds and actions I Perhaps the 
restlessness, ambition, greed and rutblessness that lead 
from time to time to conquests are among the quali¬ 
ties of our rac-e that have enabled it to rise above and 
dominate all other species. It is the hope and possibly 
the promise of science that it will be able to point out 
other and even more rapid ways to human progress. 
It can not be expected, however, that any deep-seated 
human characteristics will rapidly be changed. And is 
it not true that the ability to change imjdies the possi¬ 
bility of taking a road toward disaster as well as 
toward success? Can there be a capacity for happi¬ 
ness without there being at tlie same time a capacity 
for sufiPering? 

Fortunately, in the Seattle region there are almost 
unparalleled o])portunities for profitable and enjoy¬ 
able excursions by scientists. Many groups under 
competent leaders visited the forests, the arms of the 
ocean or the mountains. In addition to increasing 
their knowledge of their own specialties, the partici¬ 
pants in those excursions enlarged their perspectives 
in space and time and enjoyed the healing effects of 
mountains and sea and growing things. 

The excursions were only one of the provisions made 
for the comfort, entertainment and advantage of visi¬ 
tors by a very competent and efficient Local Commit¬ 
tee on Arrangements under the able chairmanship of 
Dr. A. F. Cari)cnter, executive officer of the depart¬ 
ment of mathematics of the University of Washington. 
The duties of the committee were largely assigned to 
a number of special committees; Excursions, H. A. 
Coombs, chairman; Finance, H. E. Smith, chairman; 
Meeting Places and Equipment, M. H. Hatch, chair¬ 


man; Program, D, H. Loughiddge, chairman; Pub¬ 
licity, £. H. Christian, chairman; Reception and En¬ 
tertainment, H. P. Riley, chairman, and Transporta¬ 
tion, A. V. Eastman, chairman. The officers of the 
association and all who attended the meeting in Seattle 
owe a debt of gratitude to these committees and to the 
University of Washington. 

REGISTRATION 

There were about 1,100 persons in attendance at the 
various scientific sessions, exclusive of the general ses¬ 
sions to which the public was invited. The total regis¬ 
tration was 673, distributed an follows; Alaska, 1; 
Arizona, 6; California, 164; Colorado, 3; Connecticut, 
2; District of Columbia, 7; Hawaii, 3; Idalio, 28; Illi¬ 
nois, 8; Indiana, 2; Iowa, 1; Louisiana, 1; Maryland, 
1; Massachusetts, 3; Michigan, 1; Minnesota, 5; Mis¬ 
souri, 2; Montana, 16; Nebraska, 2; Nevada, 6; New 
Hampshire, 1; New Jersey, 3; New York, 11; North 
Dakota, 1; Ohio, 9; Oklahoma, 1; Oregon, 116; Penn¬ 
sylvania, 5; South Dakota, 1; Tennessee, 1; Texas, 2; 
Utah, 7; Washington, 216; Wisconsin, 6; Canada, 28; 
France, 1; Peru, 1; Philippines, 1. 

GENERAL SESSIONS 

On Tuesday evening, June 18, Dr. Lewis M. Ter- 
mun, president of the Pacific Division and distin¬ 
guished head of the department of psychology of Stan¬ 
ford University, delivered an address on “Psycholog¬ 
ical Approaches to the Biography of Genius.” Dr. 
Albert F. Blakeslee, president of the association, pre¬ 
sided and introduced Dr. Terman. A large and appre¬ 
ciative audience listened attentively to Dr. Ternian's 
discussion of his long-continued investigations of ex¬ 
ceptionally talented persons. 

On Wednesday afternoon, June 19, Dr. Donald Mil- 
ton Erb, president of tlie University of Oregon, deliv¬ 
ered an excellent address under the sponsorship of Pi 
Gamma Mu, a national social science honor society, on 
“Perspective in the Social Sciences.” Dr. S. Howard 
Patterson, national president of Pi Gamma Mu, pre¬ 
sided. 

On Wednesday evening, June 10, Dr. Edwin P. 
Hubble, astronomer of the Mt. Wilson Observatory, 
delivered the ninth Hector Maiben Lecture, an illus¬ 
trated address on “Problems in Nebular Research.” 
Dr. Albert F. Blakeslee, president of the association, 
presided and introduced Dr. Hubble, who discussed his 
investigation of exterior galaxies and the apparently 
adverse evidence he has secured on the theory of an 
expanding universe. 

On Thursday evening, June 20, Mr, S, E. Hutton, 
of the Bureau of Reclamation, U, S. Department of 
the Interior, delivered an illustrated addresB on “The 
Columbia Basin Reclamation Project and the Con- 
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struotion of the Grand Coulee Dam.” Dr. Albert F. 
Blakealee, presided. 

SYMPOSIA 

Fourteen principal symposia were presented at the 
meetings, rangings in subject-matter from cosmic rays 
to virus diseases of fruit trees. They were as follows: 

1. Cosmic Says, organised by American Physical So¬ 
ciety. Scheduled participants in the symposium were 
Hans > A. Betho, Arthur H. Compton and Bobert A. 
MiUilEan. 

2. Sources of Stellar Energy, organized jointly by 
American Physical Society and Astronomical Society of 
the Pacific; papers by G. M. Volkoff and Dean B. Mc¬ 
Laughlin. 

3. Nuclear Moments, organized by American Physical 
Society; papers by N. F. Hamsoy and J. B. Zacharias. 

4. The Present Crisis in the Quantum Theory of Fields, 
an informal symposium organized by American Physical 
Society. Discussion was led by J. B. Opponhoimer. 

5. The Fhotoelectric Cell in Astrophysical Besearok, 
organized by the Astronomical Society of the Pacific; 5 
papers. 

6. Alaska — its Besources and its Problems, organized 
by Section on Geology and Geography and Geological 
Society of America. The symposium consisted of two 
sessions at which 11 papers were read. 

7. The Species Problem, presented under the joint aus¬ 
pices of the Section on Zoological Sciences, the Section 
on Botanical Sciences and the Western Society of Nat¬ 
uralists. The symposium was presented in two sessions, 
Bobert C. Miller presiding, at each of which four papers 
were read. 

a. Salmon Problems on the Pacific Coast of North 
America, organized by American Society of Ichthyologists 
and Herpetologists, Western Division. The symposium 
was presented at two sessions, W. M, Chapman, presiding, 
at each of which foiir papers wore read. 

9. Aquatic Botany, organized by Section on Botanical 
Sciences, Botanical Society of America, Pacific Division, 
and American Society of Plant Physiologists, Western 
Section. The symposium, at wliich George B. Bigg pre¬ 
sided, consisted of siz papers. 

10. Beoeni Investigations of the CharaoterMcs of the 
Photosynthetic Process, organized by Section on Botanical 
Sciences, Botanical Society of America and American 
Society of Plant Physiologists. The symposium was pre¬ 
sented in two sessions, H. A. Spoohr presiding, at the 
first of which four papers were read and at the second 
of which three papers were read. 

11. Social and Economic Problems of the Pacific North’ 
West in Belaiion to their National Setting. This sym¬ 
posium, organized by the Section on Social and Economic 
Bcienees, consisted of 6 sessions as follows: (a) Popula- 
tV|i Trends with special Boference to the Pacific North- 

(J, F, Steiner, chairman; 5 papers); (b) Migration 
and Settlements: Patterns and Trends (John B. Appleton, 
ohairman; 7 papers); (c) The Economy of the Pacific 
Northwest in its National Setting (Donald Milton Erb, 
ehairmah; 6 papers); (d) Standards of Living and Em¬ 


ployment; Problems of Community Insecurity (W. F. 
Ogburn, chairman; 5 papers); and (e) Employer-Em¬ 
ployee Problems and Belations (Wayne L. Morse, chair¬ 
man; 7 papers). 

12. Forest Influences and Land Use Problems, organ¬ 
ized by Ecological Society of America and Society of 
American Foresters. The presiding officers were C. S. 
Cowan and John H. Hanley; 4 papers. 

13. Virus Diseases of Fruit Trees, organized by Amer¬ 
ican Phytopathological Society. Symposium consisted of 
two sessions, 6 papers read at the first and 5 at the 
second. 

34. Phosphate Nutrition and Phosphate Fertilisation, 
organized by Western Society of Soil Science and Amer¬ 
ican Society of Plant Physiologists, Western Section. 
11. D, Oliapman, chairman; 4 j)apers. 

SCIENTIFIC SESSIONS 

AMKKICAK MATHEMATICAL SOCIKTT 
(From report by T. M. Putnam) 

The feature of the program of the society was a joint 
session with the American Physical Society, at which 
John von Neumann presented a paper *‘On Operator 
Rings and Dimensions.” There were two otlier Be>s- 
sions, at whicJi 35 papers were presented before an 
audience of 52 persons. The society held a joint 
dinner with the Section on Matheuiatica. 

AMERICAN PHYSICAL SOCIETY 
(From report by Paul Kirkpatrick) 

The society organized 2 symposia, participated with 
the Astronomical Society of the Pacific in a third sym¬ 
posium and held a joint session with the American As¬ 
sociation of Physics Teachers for a program on 
“Training of Phy.sicists at the Graduate Level.” The 
program consisted of 60 papers, and 225 different per¬ 
sons attended one or more se-ssions. Tlie society held 
a luncheon at wliich Karl K. Darrow and Frederick 
Bedell spoke. 

AMERICAN ASSOCIATION OF PHYSICS TEACHERS 
(From report by A. A. KnowUon) 

In addition to the joint session with the American 
Physical Society, the society held three sessions at 
which 4 invited and 17 contributed papers were pre¬ 
sented. An interesting feature of the first session was 
an illustrated lecture by E, C. Watson on “The Life 
and Work of William Gilbert as Portrayed in Old 
Prints.” 

AMERICAN METEOROLOGICAL SOCIETY 

The society held 4 sessions at which 22 papers were 
presented, many of them pertaining to meteorological 
problems of the Pacific Northwest. 

AMERICAN OHEMIGAL SOCIETY 

The society held 4 sessions at which 32 papers were 



4B 

presented^ 8 at each sesHion. The meeting wae a Weat^ 
ern Intersectional Meeting of the society under the 
chairmanship of H. V. Tartar, 

A8TU0K0MICAL SOCIETY OP THE PAClPtO 
(From report by T,'S. Jacobsen and N. U. Mayall) 
In addition to presenting a symposium on ‘The Pho« 
toeloctric Cell in Astrophysical Research” and organ¬ 
izing a symposium and holding a joint session with 
American Physical Society on “Sources of Stellar 
Energy,” the society held 3 sessions, at which 17 papers 
were presented. It also held an evening session, at 
which R. M. Petrie, of Victoria, B. C., Canada, deliv¬ 
ered a lecture on “Solar Kinematography” illustrated 
by motion picture-s taken at the McMath-Hulbert Ob¬ 
servatory. The speakers at a dinner of the society were 
Paul W. Merrill and Joel Stebbina. 

SECTION ON geology AND GEOGRAPHY AND GEOLOGICAL 
SOCIETY OP AMERICA 

(From report by Howard. A. Meyerhoff) 

In addition to presenting a symposium on “Alaijka 
—its Resources and its Problems,” in two st^ssions at 
which 11 papers were read, the section and the society 
held 4 sessions at which 42 papers were presented and 
organized a 300-mile petrologic held excursion, under 
the leadership of G. E. Goodspeed, a 150-mile glacial 
held excursion, under the leadership of J. Hoover 
Mackin, and a 3-day Cascade-Columbia Plateau field 
excursion, under the leadership of Richard F. Flint, 
Richard E. Fuller, G. E. Goodspeed, J. Hoover Mackin 
and A. C, Waters. About 110 persons attended the 
sessions of the section. 

AMERICAN GEOPHTSICAI. UNION, SECTION OP 
HTDROT.OGY 

{From report by George G, West) 

The society lield 3 sessions, at which the respective 
chairmen were Phil E. Church, J, C. Stevens and O, 
W. Monson, and at which 5, 3 and 4 papers, respec¬ 
tively, were read. At a joint luncheon on the first day 
with Western Interstate Snow Survey Committee and 
American Meteorological Society, Ukitiro Nakaya, of 
Hokkaido University, Japan, exhibited a sound film on 
“Formation of Snow Crystals in the Mountains and 
in the liaboratory in Japan.” At a second joint lunch¬ 
eon the Washington Water Power Company exhibited 
a motion picture on “From the Snow Field to the 
Home.” At a joint dinner with the Western Inter¬ 
state Snow Survey Committee a motion picture on 
Snow Surveys was shown. An interesting feature of 
the meeting of the society was an exhibit of instru¬ 
ments used in the collection of hydrologic data. 
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ASSOCIATION or PAOIFKI COAST QBOOlUFHIOftS 

The society, in its sixth annual tneeting, held 6 ses^ 
sions, at whidi 31 papers were presented, and a din¬ 
ner, at which Peveril Meigs, president of the society, 
delivered on address on “Exploring American Or¬ 
chards” and at which a motion picture on 
Farming and Conservation in the Palouse” was ^own. 
The society joined in an excursion around Seattle 
Harbor. 

WESTERN INTERSTATE SNOW SURVEY CONFERENCE 

The society held 4 sessions, at which 23 papers were 
presented. The first was on “ForeensLing,” R. A. 
Work, chat man; the second, “Equipment,” R. C. 
Farrow, chairman; the third, “Activities,” 0. W. Mon¬ 
son, chairmanf and a fourth session for the reading of 
miscellaneous papers, lii addition, the society held a 
dinner, II. P. Boardman, presiding, at which a color 
motion picture on “Snow Surveying in the Central 
Sierra” was shown by Walter Herz and at which 9 
speakers participated in a discussion of “Accuracy of 
Forecasts in Pacific Noi;Uiwest in 1938-1939.” 

SECTION or ZOOLOGICAL SCIENCES 
(From report by George A. Bait sell) 

The section held two joint sessions with the Section 
on Botanical Sciences and Western Society of Natu¬ 
ralists, at which a symposium on “The Species Prob¬ 
lem” was presented under the chairmanship of Robert 
C. Miller. About 100 persons were in attendance at 
the reading of the papers and about 125 at the Biolo¬ 
gists’ dinner. 

AMERICAN SOCIETY OF ECONOMIC ENTOMOLOGISTS, 
PACIFIC BliOPE BRANCH 

(From report by Roy E. Campbell) 

The society held a joint session with Northwest 
Association of Horticulturists, Entomologists and 
Plant Pathologists, American Phytopathoiogieal So¬ 
ciety and American Society for Hortidultural Science, 
Don C. Mote, presiding, at which 11 papers were pre¬ 
sented. It also held 3 other sessions, at which 30 
papers were read. The sessions of the society were 
attended by about 125 persons. 

AMERICAN SOCIETY OF ICHTHYOLOGIST^ AND HERFB- 
TOLOGISTS, WESTERN DIVISION 

(From report by Margaret Storey) 

In addition to the symposium on “Salmon Problems 
on the Pacific Coast of North America,” presented 
2 sessions, ttie society hold 2 sessions te the reading 
of general papers and conducted an excursion to 
meroial establishments on the Seattle waterfront and 
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The society held a conference on “The Distribution and^ the kttend^oe on the pi^rams of the 
and Cycle of Organic Matter in the Ocean.” OverTSO. 
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FACmC KOBTHIinsST BIBl) AND ICAIO^AL SOOIOTT 

(From report bp Arthur SifUha) 

The B^iety, at its twentieth annual meeting^ held 2 
sessions at which 12 papers were presented and joined 
in an open meeting with American Society of Ichtby^ 
ologists and Herpetologists. 

THS SfiCnON OF BOTANICAL SCIBNCB AND THE 

BOTANICAL SOCIETY OF AHERICA^ 

PACIFIC DIVIBION 

(From report by Ira L, Wiggins) 

The section and the society joined with Ainerican 
Society of Plant Physiologists in tlie symposium on 
Aquatic Botany’’ antf **Eecent luTestigatlons of the 
Charactei'istice of the Photosynthetic Process/’ men¬ 
tioned previously under ’’Symposia/’ 3 sesaionsi at 
which 21 papers were read, a 2-day excursion to the 
Olympic Peninsula and a joint excursion with Amer¬ 
ican Society of Plant Physiologists to Friday Harbor. 

AMERICAN PRYTOPATHOUXnOAL SOCIETY, PACIFIC 
DIVISION 

(From report by C. E. Yanvood) 

In addition to presenting a symposium on ’’Virus 
Diseases in Fruit Trees,” the society held a joint ses¬ 
sion with American Association of Efsonomic Ento¬ 
mologists, American Society for Horticultural Science 
and Northwest Association of Horticulturists, Ento¬ 
mologists and Plant Physiologists, at which 5 papers 
were presented, and 4 sessions of its own, at which 
30 papers were read. 

AMERICAN SOCIETY OF PLANT PHYSIOIXKIISTS, 
WESTERN SECTION 

(From report by /. Van Omrheek) 

The society participated with other societies in sym¬ 
posia on “Phosphate Nutrition and Phosphate Fertili¬ 
sation/' ’’Aquatic Botany” and “Recent Investigations 
of the Characteristics of the Photosynthesis Process” 
(see “Symposia,” ante), held a joint session, under 
the ^eh^rmonship of William M. Atwood, with Amer¬ 
ican Society for Horticultural Science, at which 7 
papers were read, two sessions under the ohoirmau- 
ship of A. S. Crafts, at which 6 papers were read, and 
conducted a trip to the Oceanographic Laboratories of 
the University of Washington at Friday Harbor, San 
Juan Islands. A total of 27 papers was presented 
in the programs of the society which were attended by 
about 100 different peraons. 

BOCHA)Gl0iL BOOISTY AMmiCA 

(From report by H. de Forest) 

In addkion to joi^^ with Society of American 

^’Foreat IiilOiuences and 
the society held two seesions, 
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one under the chairmanship of H. de Forest and the 
other under the chairmanship of Frederick A. David¬ 
son, at which 10 papers were read. 

WESTERN SOCIETY OF NATURALISTS 

The society participated in ttie symposium on “The 
Species Problem.” 

Section on anthropology 
(From report by Ema Gunther) 

The section held two sessions, Erna Gunther and 
Verne F. Ray, presiding, at which 6 papers were 
presented. The attendance at the sessions was about 
30 persons. 

SECTION ON psychology 
(From report by Leonard Carmichael) 

Under the excellent guidance of John E. Corbally 
and with the assistance of Stevenson Smith and Edwin 
R. Guthrie, a program was worked out for the section 
jointly with the Section on Education. 

The first (morning) scvssiori was about equally di¬ 
vided between papers in psychology and education. 
At the joint luncheon of the sections which followed, 
the secretaries discussed the relationship between psy¬ 
chology and education and the other sciences repre¬ 
sented in the A.A.A.S. 

In the afternoon a panel discussion on the utiliza¬ 
tion of community resources for educational purposes 
was participated in by 6 experts in this field. The 
section also cooperated with the Society for Research 
in Child Development in 2 programs. The first of 
these consisted in the presentation of 6 papers in the 
field of the physical and mental development of young 
children. “The Application of Research to Practical 
Work with Children” wa.s the topic of a panel discus¬ 
sion in the other general meeting of this society. 

SOOIBTT FOR BB8EAHCH IN CHILD DEVKTXIPMBNT 
(From report by Stevenson Smith) 

The society held 2 sessions, one at which 5 general 
papers were read, and a panel discussion on “Applica¬ 
tion of Research to Practical Work with Children.” 
Attendance, 88. 

SECTION ON SOCIAL AND BCX)NOMIC SCIENCES 
(From report by F. P. Hutchinson) 

The section program, prepared by a local committee 
under the chairmanship of Kenneth 0. Warner, of the 
Northwest Regional Council, consisted of a symposium 
on social and economic problems of the Pacific North¬ 
west The 5 sessions dealt in succession with popula¬ 
tion trends in the area, the pattern of migration and 
setttement, economic problems of the Northwest in 
religion to the national setting, the local. standard of 
livi^ and lastly the labor situation. Among the par- 
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ticipants in the discussion were J. F. Steiner^ John B, 
Appleton, Paul Landis, Richard A. Lester, Donald M. 
Erb and W. P. Ogbum, together with representatives 
of various state and federal agencies. The symposium 
began with a statement of the size and composition of 
the population of the area and the extent of the prob¬ 
lem of dependency. From there it proceeded to a 
consideration of the migration trends and the pros¬ 
pects for future growth, surveyed the outlook for the 
economy of the area, considered the existing standard 
of living as compared to that of other sections of the 
countiy, and concluded with a discussion of employer- 
employee relations. 

INSTITUTE OF THE AERONAUTICAL SCIENCES 

The program of the society consisted of 2 sessions, 
under the chairmanship of PixHlerick Kurt Kirsten, 
for the presentation of papers and a dinner at which 
the Musick Memorial Trophy for 1940 was presented. 
Wolfgang B. Klemperer exhibited interesting color 
motion pictures of ^^High Altitude Flight without 
Power,” and a color sound film on “Transpacific Flight” 
was shown. During the presentation of the important 
paper on “High Altitude and its Effects on the Human 
Body,” by Drs. Randolph Lovelace, William M. 
Booth by and 0. 0. Benson, Dr. luoveloce entered a de¬ 
compression chamber in which tlie atmospheric pres¬ 
sure was reduced to that at an altitude of 33,000 feet, 
from which he was returned to normal pressure in less 
than a minute. 

SOCIETY OF AMERICAN BACTERIOLOGISTS, SOUTHERN 
CALIFORNIA BRANCH AND NORTHERN CALIFORNIA- 
HAWAIIAN BRANCH 

(From report by Ernest C, McCulloch) 

The society had a program of 20 papers, 17 of which 
wei'c read at two sessions. The attendance was about 
'SS. Notable papers were “A Study of Living Forms 
of Infectious Myxoma by High Power Microscopy,” 
by R. E. Hoffstadt, and “Carbon Dioxide Assimilation 
by Propionic Bacteria Studied by the Use of Radio¬ 
active Carbon,” by S. F. Carson. 

SOCIETY FOB EXPERIMENTAL BIOLOGY AND MEDICINE, 
PACIFIC COAST BRANCH AND SOUTHERN CALIFORNIA 
BRANCH 

(From report by Walton Van Winkle, Jr.) 

The society held 2 sessions at which 29 papers were 
presented. The attendance was about 75. 

AMEBIOAN SOCIETY POE HORTICULTURAL SCIENCE, 
WESTERN SECTION 

(From report by C, L. Vincent) 

The society held 5 sessions under the general chair¬ 
manship of E. L. Overholser, one being a joint session 
with Northwest Association of Horticulturists, Ento¬ 


mologists and Plant Pathologists, American Phyto- 
pathological Society and American Association of 
Economic Entomologists. At the sessions of tlie so¬ 
ciety 29 papers were read and the attendance was 
about 120. 

SOCIETY OF AMERICAN FORESTERS 
(From report by G. D, Marckworth) 

The society held four sessiona at which 16 papers 
were presented and which were attended by about 76 
persons. The subject for consideration at the first 
session was “Forest Resources,” William H. Price, 
chairman. The second session, under the chairman¬ 
ship of Lyle F. Watts, was dovotod to “Cutting Prac¬ 
tices in Various Northwest Forest Types”; the third, 
under the chairmanship of Hugo Winkenwerder, to 
“Utilization Problems of the Northwest; and the 
fourth, with C. 8. Cowan serving as chairman, to 
“Forest Influences and Land Use Problems.” A field 
trip of 26 persons was taken to the Cedar River Water 
Shed (Seattle^s Municipal Forest) and the operations 
of the Cascade Logging Company, 

WESTERN SOCIETY OP SOIL SCIENCE 
(From report by L. T. Kardos) 

In addition to participating in the symposium on 
“Phosphate Nutrition and Phosphate Fertilization,” 
the society held 3 sessions, at which 20 papers were 
read. Its programs were attended by a total of about 
100 persons. The symposium was followed the next 
day by a round table discussion, under the chairman¬ 
ship of R. A. Walker, of “Coordination of Research 
Programs in Western Phosphate Utilization.” 

NORTHWEST ASSOCIATION OF HORTICULTURISTS, 
ENTOMOLOGISTS AND PLANT PATHOLOGISTS 

The society participated with entomologists, phyto¬ 
pathologists and horticulturists in a discussion of the 
use of statistical methods. A paper on “Relations of 
Plant Viruses to the Tissues of Hosts,” by Katherine 
Esau, was especially important. The society held a 
demonstration program at the Western Washington 
Experiment Station at Puyallup as a part of a field 
trip with the Pacific Division of the American Phyto- 
pathological Society to various orchards, vegetable 
farms and berry fields. The total attendance was 118. 

SECTION ON EDUCATION 
(From report by John E. Corhally) 

The section held two sessions with the Section of 
Psychology (see report of the section, ante). The 
general topic considered at the first session was 
^niiearnuLg Attitudes,” and “The Utilization of Com¬ 
munity Resources for Educational Purposes” at the 
second. About 200 persona attended the first session 
and 150 the second. 
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AN ELECTRON MICROSCOPE FOR THE RESEARCH 

LABORATORY 

By Dr. V. K. ZWORYKIN 

BOA MANXIFACTUEINO COMPANY, CAMDF.N, N. J, 


Fob some time scientists have been aware that a 
considerable increase in the resolving power of micro¬ 
scopes could be obtained if it should prove possible 
to substitute for light a medium of much shorter wave¬ 
length which, like light, could be “focused^’— Le,, used 
to form images. High velocity electrons, having wave¬ 
lengths one-one hundred thousandth that of light and 
capable of being focused by axially symmetric mag¬ 
netic and electric fields, constitute just such a medium. 
Certain fundamental i>eculiarities of these electron lens 
fields appear to prevent, it is true, an approach to an 
improvement in resolution corresponding to the ratio 
of the wave-lengths of these electrons and of light. 
Nevertheless, workers both here and abroad have 


demonstrated beyond doubt an increase in resolution 
by a factor of twenty to a hundred times. 

There could lie no question that an instrument hav¬ 
ing resolution capabilities one or two orders of magni¬ 
tude greater than is possible with the ordinary micro¬ 
scope would be of incalculable value in countless 
researches both of a purely scientific and of an indus¬ 
trial nature. On the other hand, the constniction and 
installation of an “electron microscojje^' introduces 
problems quite outside of the sphere of cither the 
optician or the conventional microscopist. This situa¬ 
tion caused the RCA laboratories, with their accumu¬ 
lated experience in electronics, electron optics and 
vacuum technique, to undertake the task of construct- 
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ihopod magnetic f\«tdt toko the plocft of conven* 
tionai gloi» lcnie». A boom of oloctrons troveling 
at high votocity (at voitoga« of from 30,000 to 
100,000) tokoi tho ptoco of ordinory tight Th« 
oieetren rays oro convorgod by condomor Ions 
onto tho spoctmon^ Affor poning through the sped- 
mon, tho objoctive teni coil forms o first imoge, 
oniOrgod obout 100 limos. Tho projoction Ions coil 
thon mogniflos the imogo ogoin about 330 timos, 



making anovorallmagmficatloftcf 25,000.The final 
•niargod imoge can be viewed directly by caus¬ 
ing rt to strike a fluorescent screen which makes it 
visible, or it con be made to record the imoge on 
Q photographic plate for pormonont record. Tho 
RCA oJoctron microscope hos such enormous resolv¬ 
ing power that the final photograph con be use- 
fully magnified by photographic enlargement up 
to 100,000 diameters. 


Fig. I. Simplified sectional view cf the BOA Electron Microscope. 
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ing an electron mioroseope suitable for all types of 
reeearoh problems. 

The microscope^ was designed by L. Marton in 
cooperation with other staff members. Emphasis has 
been placed not only on attaining the highest resolu¬ 
tion possible, but also on ease of operation, insensi¬ 
tivity to disturbances and safety. A simplified sec¬ 
tional view of the instrument is shown in Fig. 1. 

At the top, some eight feet from the floor level, is 
the electron source, a hairpin filament of tungsten sur- 
i*ounded by a guard cylinder. It is the only part of 
the microscope at a high potential—^ to 100 kilovolts 
—above ground. Electrons leaving the filament are 
jMjcelcrated by the strong electric field between the 



Fig. 2. Typhoid bacillus. Magnification 10,000 x. 


cathode (filament and guard cylinder) and anode, pass 
through a hole in the latter and enter the magnetic 
field of the condenser lens. This, as in a light micro¬ 
scope, serves to conctmtrate the beam on the object, 
which, itself, is placed within the lens field of the 
objective, a position favorable from the point of view 
of minimizing the lens aberrations. The electrons 
whiclj pass through the object are guided by the mag¬ 
netic field of the objective so as to fonn an image of 
the object enlarged by a factor of about 100 on the 
fluorescent screen immediately above the projectiim 
coil. A central portion of this intermediate image 
corresponding to a free aperture in the middle of the 
fluorescent screen is enlarged once more by the pro¬ 
jection coil, forming the final image op an interchange- 

tFor a more detailed description see L, Marion, '*A 
New Electron Mlcroacope,'* Physical Beview (in press'). 
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a:Me ^hotograpbie plate or flimresceiii below. 

This flniil image Has a magnifloattem of up to 25,000. 
Added detaU may be brought out on the plates l^us 
obtained by photographic oulatgement, bringing the 
total magnification up to 100,000. 

The body of the microscope is made up of two large 
brass cylinders. This construction lends it rigidity 
and makes it insensitive to mechanical shock. Mag¬ 
netic shielding is provided for the entire path of the 
electrons from the object to the final image. 

The lenses consist of coils of magnet wire provided 
with soft iron shields so shaped as to give a desirable 
magnetic field distribution along the axis of the micro¬ 
scope. As the entire body of the microscope is evacu* 



Fio. 3. Whooping cough bacteria. Magnification 
MOOx. 


ated, the coils are sealed into copper cans, the leads 
being brought out through glass-to-metal seals. 

A suitable technique for the preparation of speci¬ 
mens and for their introduction into the evacuated 
mieroseope was first worked out by Dr. Marton. In 
the microscope under discussion the object is placed 
oik a nitrocellulose film less than a millionth of an 
inch in thickness, which is stretched over a small dick 
of fine wii‘e cloth. This disk is clamped between two 
apertures in a pair of blades. After the object bolder 
has been introduced into the forechamber of an air¬ 
lock, this chamber is evacuated. Thereupon an 
gale is opened with the aid of an externally operated 
crank and the object is moved into pomtibn wiiiin the 
obj^tive. ^rther screws and gears, manipulated 
translate th^ hciiaontaliy and 
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Fiq. 4, Stroptococcua garms. Magnification 20,000 x. 

are reproduced in Figs. 2 to 5. The first three rep- 
tically relative to the objective. This arrangement resent various pathogenic bacteria. Here the long 
makw it m easy matter to explore the specimen by curved flagella of the typhoid germ and the interior 
manipulating controls from the observer’s position. structure visible in the whooping cough bacteria are 

In studying the object the observer is seated in front particularly interesting. The last picture, showing a 

of the microscope and views the final image through sample of polishing rouge, indicates the usefulness of 
one of the large reotengular vrindows provided tor that the instrument for determining the size and shape of 
purpose, with the current and voltage controls within particles beyond the reach of the light microscope, 
easy reaeh. A periscope at the left end of the window A conservative estimate based on the examination of 
peimits the observation of the less highly magnified pictures so far obtained makes the resolving power of 

intermediate image from the same position. the present electron microscope twenty times that of 

If a photograph is to be taken, a photographic the best light microscopes with oil immersion. There 
plate is introduced through a second airlock, the is every probability that research now being carried 
fluoresoent screen is swung aside and an exposure on will greatly increase this factor. The significance 
made. The airlock mechanism opens and closes the of this newly found sight, extended to the range of the 
plate holder antomatieaJly as the plate is introduced larg^ organic moleoides, in all brandies of science— 
and again withdrawn. ^ ^ biology, medicine, metallurgy, etc.—can scarcely be 

To illustrate some possibilities of application of this gauged. Once again, an apparently insurmountable 

electron mierosoope, a few pictures obtained with it obstacle to the progress of science has been overoome. 


SCIENTIFIC EVENTS 


THS' HASVARO ACKOOX. OF D8NTAL 

4 plan of dentgl education made possible by 
^ ^trib)^^ kJinoutitinA in aU to f1,300,000 has been 
at Ilkrveid Xiniverstty. , The gifts were 

in addi¬ 


tion to a gift of $350,000 made in 1937; the Boeke- 
feller Foundation, $400,000; and the John and Maiy 
R. Idarkle Foundation, $250,000. This foundation 
bad contributed previously the sum of :$26,000. 

Under tiiie plan, which is deseribed in the SarwurU 
AAmmm' BvOetm, the present Harvard Dental Sefaool 
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will be renamed the Harvard School of Dental Medi¬ 
cine, Its course, to be initiated in the autumn of 1941, 
will be extended from four to five years, and will com* 
bine in increased measure the basic knowledge and 
skills of both medicine and dentistry. 

Dental students will register in both the new School 
of Dental Medicine and in the Harvard Medical School, 
taking three and a half years of the same medical 
courses as other students in the Ha.rvard Medical 
School, and in addition one and a half years of spe¬ 
cific dental training. Graduates will receive both the 
M.D. and D.M.I). degrees. Admissions to the School 
of Dental Medicine will be governed by the same stand¬ 
ards and the same committee which govern admissions 
to the Harvard Medical School. 

In the first year of the five-year course, students will 
spend approximately five per cent, of their time in 
specific dental training, and the remaining 95 per cent, 
in medical training. The proportion of dental train¬ 
ing will rise to 10 per cent, in the second year, 20 per 
cent, in the third year, 37 per cent in the fourth yeur, 
and 88 per cent, in the final year. 

In addition to the contributions of the three founda¬ 
tions named, the president and fellows have transferred 
definitely to the resources of the School of Dental 
Medicine $1,000,000, tentatively placed at the disposal 
of the school ten years ago. An additional $250,000 is 
required to bring the plan into operation; but it has 
been announced that there is expectation of finding a 
means to provide this balance. It has been decided, 
accordingly, to proceed with the plan. When this last 
balance is provided, the permanent new assets for 
teaching and research will amount to $2,650,000. 

THE GUGGENHEIM FELLOWSHIPS FOR 
LATIN AMERICANS 

Brazilian scholars, competing for the first time for 
the Latin American fellowships offered by the John 
Simon Guggejiheini Memorial Foundation, have been 
awarded six of the nineteen fellowships granted for 
1940-41. Three fellowships were granted to Peru¬ 
vians. Argentina, Chile, Uruguay and Puerto Rico 
each received two fellowship awards, Mexico and Cuba 
one each. 

Fellowships in the sciences include: 

Caelos Nicholson JjGrrxBSON, professor of the physical 
geography and cUmatology of Peru in the ITnivorsity of 
San Attgustin, Arequipa, will engage in comparative stud¬ 
ies of the climates of the Peruvian coast and the coast of 
Oalifcmia. 

Da* Fernando Huidorbo Toro, surgeon and member of 
the staff, Oatholic University of Chile: Studies of tlie 
chemical transmission of nerve impulses. 

Dr, Raul Palaoios, chief of the section of filterable 
viruses of the Bacteriological Institute of Ohils: Studies 
of rabies. 


Dr. Ahicbioo Santuoo Albrieux Murdoch, head of the 
section of endocrinology, Institute of Endocrinology, 
Montevideo, Uruguay; Studies in the field of endocrinol¬ 
ogy, in particular, hormone therapy. 

Dr. Giro A. Peluffo, assistant in the Department of 
Bacteriology, Institute of Hygiene, Montevideo, Uruguay: 
Studies of artificially induced microbiological variation. 

Dr. Hugo Pablo Chiodi, laboratory chief, Pulmonary 
Research Center, University of Buenos Aires: Investiga¬ 
tion of respiratoiy phtmomena caused by muscular activity 
ill health and disease. 

Dr. Editabdo Etzel, chief surgeon, Clomente Ferreira 
Tuberculosis Institute, Sao Paulo, Brazil: Technical stud¬ 
ies of thoracic surgery in relation to the treatment of 
pulmonary tuberculosis. 

Dr. Nilson Torbeh be Rkzkndk, surgeon, Pernambuco, 
Brazil; Studies in the field of neurophysiology. 

Dr. Maurioio Rocha k Silva, member of the staff of 
the Biological Institute of Sao Paulo, Brazil: .Research 
into the pharmacological properties of trypsin. 

Carlos Arnaldo Kruo, head of the Genetics Depart¬ 
ment, Institute of Agronomy of Sio Paulo, Brazil: 
Genetic investigations of citrus and other major crop 
plants of Brazil, in collaboration with experts of the 
United States Department of Agriculture. 

Jost P. Cahahia, assistant in tlm Botany Department 
of La Salle College, Havana, Cuba: The preparation of a 
work on the flora of Cuba, at the New York Botanical 
Garden, where there is gathered the world ^s largest col¬ 
lection of Cuban plants. 

Nabor Carrillo Flobeb, professor of mathematics, 
National University of Mexico: Studies of soil mechanics 
and its application to the construction of foundations of 
buildings and dams with especial references to the difficult 
subsoil conditions of Mexico. 

Facundo Buebo-SanllehI, assofeiate professor of phys¬ 
ics, University of Puerto Rico: Studies in the field of band 
spectra. Professor Bueso-Sonllehi, who has taught at the 
University of Puerto Rico since 1927, was born in Mexico. 

Mario Bchenbero, acting professor of physics, Uni¬ 
versity of Silo Paulo, Brazil: Resoarcli into the application 
of nuclear and atomic physics to astrophysics. 

The grants are made in terms of fellowships to as¬ 
sist research workers in all fields of knowledge to 
carry on their work under the freest possible condi¬ 
tions. The stipends granted are usually $2,000 for a 
year. 

Dr. Frank Aydclotte, director of the Institute for 
Advanced Study at Princeton, is ebainnan of the 
Committee of Selection. Members of the committee 
inelude: Dr. Thomas Barbour, professor of zoology 
and director of the Museum of Comparative Zoology 
of Har\^ard University; Dr. Elmer Drew Merrill, 
Arnold professor of botany and administrator of the 
botanical collections of Harvard University, and Dr, 
Percival Bailey, professor of neurology and neuro¬ 
surgery in the medical school of the University of 
Illinois. 
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FBLLOWSHIP& OF THE ZOOLOGICAL 
SOCIETY OF SAN DIEGO 

The 2iOological Society of San Diego announces that 
two fellowships are available to advanced graduate 
students for the pursuit of research work at the San 
Diego Zoological Research Laboratory on some phase 
of animal biology (concerned primarily with such 
branches os pathology, bacteriology, parasitology, 
physiology, comparative anatomy, comparative bio¬ 
chemistry, animal nutrition or animal psychology). 
The stipend of each scholarship is $1,000 per annum. 

The Zoological Ho8})ital and Research Laboratory is 
supported by public appropriations and endowed 
funds, and is devoted to problems concerned with the 
health and normal life of animals, in and out of cap¬ 
tivity, and to various phases of biological research. Tt 
is conducted in oonnetition with the San Diego Zoolog¬ 
ical Gardens, which house 3,000 animals, including 175 
species of mammals, 500 species of birds and 150 spe¬ 
cies of reptiles. 

Research facilities include a two-story building with 
individual laboratory and office rooms. Refrigeration, 
incubation, x-ray equipment, microphotographic ap¬ 
paratus, microU)mes, microscopes, etc., are available in 
the building. An extensive outdoor animal isolation 
yard houses all new animals and research material. 
New animals are continually arriving from different 
parts of the world, often presenting special problems 
in nutrition and health. There is a wealth of material 
for pathological, parasitological and anatomical study 
from the Zoological Gardena and other cooperating 
agencies. 

Since the Zoological Research Laboratory is not di¬ 
rectly affiliated with any university, it is desirable that 
the recipient of the scholarship work under the direc¬ 
tion of the department from which he applies and 
preference will be given to candidates for an advanced 
degree, it being understood that only the thesis or dis¬ 
sertation requirements or parts thereof can be fulfilled 
at the laboratory. 

The Research Committee of the institute is com- 
^ prised of a group of local biologists who participate in 
the activities of the hospital and laboratory by invita¬ 
tion of the Board of Directors of the Zoologioal So¬ 
ciety without compensation. Their counsel is available 
to students and research workers. Seminars are held 
at regular intervals. 

Further information will be sent upon request. Ap¬ 
plications should be forwarded to Chas. E. Schroeder, 
Zoological Research Laboratory, Balboa Park, San 
Diego, Calif., before June 15,1940. 

AWARD OF MEDALS OP THE ROYAL 
GEOGRAPHICAL SOCIETY 

his presidential address at the annual general 
meeting of the Royal Geographical Society on June 


24, Field-Marshal Sir Philip Chetwode announced, ac¬ 
cording to the London Times, that it was the pleasure 
of the King, the i>atron of the society, that the council 
of the society should make this year its usual recom¬ 
mendation for the award of the royal medals. He ap¬ 
proved these recommendations, but signified that the 
gold medals could not be struck until after the war. 

The Founder’s Medal was awarded for the first time 
in the society’s history to a man and his wife jointly, 
for the work done for geography by Mr. and Mrs. 
Harold Ingrams was indivisible. The president paid 
tribute to their work in connection with the Wadi 
Hadhramaut. The Patron’s Medal was awarded to 
Lieutenant Alexander R, Glen, of the Royal Navy, for 
his expeditions in Spitsbei’geu and in North-East Lund, 
in one of which he maintained two stations on the Ice 
Cap throughout the wdnter and established a whole 
new technique of wintering under the worst conditions 
and keeping perfect health. 

The Victoria Medal for conspicuous merit in scien¬ 
tific geography was awarded to 0. G. S. Crawford, 
archeology officer of the Ordnance Survey. The 
Murchison Grant was awoinled to Peter Mott for his 
surveys in West Greenland, The Back Grant was 
awarded to Gerald Seligman for his glacier studies 
conducted last year on the Jungfraujoch. Witli a 
small team of specialists working in a laboratory 
which was excavated in the glacier curtain, and so 
kept automatically at freezing point, he had obtained 
important evidence of the method by which the snow 
of the ndve became transformed into the ice of the 
glacier, and on the process of movement. 

The Cuthbert Peek Grant was awarded to John 
Hanbury-Tracy for his work in southeastern Tibet and 
his more recent journey in South America. The Gill 
Memorial was awarded to Alexander King for his 
work in Jan Mayen in 1938. 

THE NEW HAMPSHIRE MEETING OF 
MATHEMATICIANS 

Thr American Mathematical Society, the Mathe- 
matioal Association of America and the Institute of 
Mathematical Statistics will meet at Dartmouth Col¬ 
lege from September 9 to 12. Before the American 
Mathematical Society a series of four colloquium lec¬ 
tures by Professor G. T. Whybuni, of the University 
of Viiginia, on “Analytic Topology” wiU be given on 
Tuesday morning and afternoon, and on Wednesday 
and Thursday mornings. Professor Leonard Carlite, 
of Duke University, will give an address entitled 
“Arithmetic of Polynomials in a Galois Field” on 
Thursday afternoon. There will be a joint session on 
Tuesday afternoon with the Institute of Mathematical 
Statistics. At a session of the institute on Wednesday 
morning Professor J. L. Doob, of the University of 
Illinois, will speak on “Probability as Measure” and 



Professor R. von MLses^ of Harvard University 
tiie Foundations of ProbabOity and Statistical^; on 
Thursday morning there will be addresses by Pro¬ 
fessor J. Neyman, of the University of California, 
on the “Estimation by Intervals as a Problem in Clasa^ 
ical Probability^' and by Dr. J. F, Daly, of the Catho* 
lie University, on “Statistical Eatimation in Large 
Samples.” 

The Mathematical Association will hold two sessions 
on Thursday, one in the rnonaing and one in the after¬ 
noon. 

A joint dinner of the societies will be held on Tues¬ 
day evening at seven o'clock in Thayer Hall. On Mon¬ 
day evening at 8 o'clock there will be an entertainment 
in Dartmouth Hall, followed by an open house. Dur¬ 
ing the evening there will be an exhibition of a col¬ 
lection of string models of ruled surfaces constructed 
by Professor Robin Robinson. 

On Wednesday afternoon there will be an excursion 
to Franconia Notch in the White Mountains. Busses 
will leave Massachusetts Row at 1:30 P.M, It is ex¬ 
pected that the busses will return to Hanover between 
8 and 9 p.m. A picnic lunch en route is planned. 

RECENT DEATHS 

Dr, Charles Pubybar, dean emeritus of the Agri¬ 
cultural and Mechanical College of Texas, died on 
July 11. He was seventy-nine years old. Dr. Puryear 
was professor of inathematies at the college from 1890 
to 1932. 

Arthur Holmes Howell, senior biologist of the 


Bureau of Biological Survey of the U. S. Pepartmeiit 
of Agriculture, now a division of the Fish and Wild 
Life Service, died on July 10 at the age of sixty-eight 
years. Mr. HoweU became a member of the staff of 
the Biological Survey in 1895. 

Dr. Alvah Horton Sabin, consulting chemical en¬ 
gineer of the National Lead Company, died on July 8 
at tlic age of eighty-nine years. 

Dr. Joseph WuiiJAMS Sohebescuewsicy, medical 
officer in charge of cancer investigations of the U. S. 
Public Health Service, associate in preventive medi¬ 
cine and hygiene at the Harvard Medical School, died 
on July 9. He was sixty-seven years old. 

The death is announced of Dr. Hans Virchow, pro¬ 
fessor of anatomy at the University of Berlin. 

Nature records the death of Sir Thomas Hudson 
Beare, regius professor of engineering in the Univer¬ 
sity of Edinburgh, on June 10, aged eighty years; of 
Oliver Gatty, research chemist, aged thirty-two years, 
and A. S. Chessum, research engineer, aged twenty- 
seven years, during an experiment in connection with 
air-raid precautions, on June 5; of Sir Jocelyn 
Thorpe, emeritus professor of organic chemistry of 
the University of London and in the Imperial College 
of Science and Technology, on June 10, aged sixty- 
seven years. Sir Aniold Wilson, distinguished for 
bis administrative work in India and Persia, chairman 
of the British Industrial Health Research Board from 
1920 to 1933, has been reported by the War Office as 
missing. 


SCIENTIFIC NOTES AND NEWS 


Dr. Richard C. Tolman, of the California Institute 
of Technology, has been elected vice-chairman of the 
Defense Research Committee recently appointed by 
President Roosevelt with Dr. Vannevar Bush, presi¬ 
dent of the Carnegie Institution of Washington, as 
chairman. Brigadier General G. V. Strohg, assistant 
chief of staff of the Anny, and Rear Admiral Harold 
G. Bowen, director of the Naval Research Laboratory, 
have been assigned to this committee as representor 
tives, respectively, of the War and Navy Departments. 
Other members of the committee are: President Karl 
T. Compton, of the Massachusetts Institute of Tech¬ 
nology; President James B. Conant, of Harvard Uni¬ 
versity; Dr. Frank B. Jewett, president of the Na¬ 
tional Academy of Seienoes, and Commissioner of 
Patents Conway P. Coe. 

The new laboratory of the National Advisory Com¬ 
mittee for Aeronautics, at Moffett Field, Calif., will be 
named for President Emeritus J. Ames, of the 
Johns Hopkins University, who was i^irman of the 


committee for twenty years before his retirement last 
autiunn. 

Harold Earle Thompson, vice-president and chief 
engineer of the Carbide and Carbon Chemicals Corpor¬ 
ation, New York, N, Y., received the degree of doctor 
of science from West Virginia University at its com¬ 
mencement exercises in recognition of '^outstanding 
contributions to the fields of engineering and chem¬ 
istry and his part in the development of the chem¬ 
ical industry of the Kanawha Valley." 

CoLOATB University has conferred the doctorate of 
science on Charles Edward Wilson, president of the 
General Electric Company, and on Dr. Richard H- 
Hutebings, retired superintendent of the Harcy State 
Hospital at Utica. 

Ik additiozi to the awards in Group I for eahihita 
of individual inves%ation, which are judged on ^ 
hams of briginaUty and excellence of preeentatio^^ 
made at the recent meeting in New Yoik City erf 
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Aim»rie 9 n M^ical Association, iviiich were tepoirtcd in 
the issue of Scirkos: for June 21, awards were made to 
a second group not exempSifyiug purely experimental 
studies but judged on the basis of exeellenoe of pre¬ 
sentation and correlation of facts. In this group the 
gold medal was awarded to Norman Treves, Memorial 
Hospital, New York, for on exhibit illustrating the 
significance of the bleeding nipple; the silver medal 
to A, H. Logan, P. W. Brown, J* A. Bargen, H. M. 
Weber, L. A. Buie, H, H. Bowing, A. H. Baggenstoas, 
C. F. Dixon, J. deJ. Pemberton and C. W. Mayo, of 
the Mayo Clinic, Rochester, Minn., for an exhibit on 
Polyps of rectum and colon, and the bronze modal to 
H. Wright, National Institute of Health, for an 
exhibit illustrating the public health asi)ecta of tri- 
chi nosis. 

Da. Bkrkard W. Hammer, professor of dairy in- 
dtistry at Iowa State College, has been presented with 
the Borden Award in recognition of outstanding re¬ 
search in dairy science. The award, consisting of a 
gt)ld medal and $1,000, was given at the annual con¬ 
vention of the American Dairy Science Association at 
Purdue University. Professor Hammer’s most recent 
research has contributed to improvements in the flavor 
and quality of cheese and butter. 

Naiwre states that a joint committee of the Royal 
Society of Edinburgh, of the Royal Physical Society 
and of the Royal Scottish Geographical Society has 
awarded the Dr. W. 8. Bruce Memorial Prixe (1940) 
to Brian Roberts, Emmanuel College, Cambridge, 
his valuable work in survey, ornitliology and general 
biology in the north and south Polar regions.” 

Thk Goethe Medal for art and science of the Ger¬ 
man Government has been awarded to Dr, Heinrich 
Ewald Herring, professor of normal and pathological 
physiology at Cologne; to Dr. Ludwig Kiessling, pro¬ 
fessor of agriculture and plant industry at Munich, 
and to Dr. Arthur Wehnelt, professor of physics at 
Berlim 

The Union of German Chemists has awarded the 
♦ Catl-Duisberg Memorial Prize to Dr. Hans Brook- 
man, docent in orggnio chemistry at Gottingen, and 
ttc Adolf Pick Prize for physiology to Dr. Karl Leh¬ 
mann, professor of physiological chemistry at Berlin. 

OmcBRS of the Society for the Promotion of Engi- 
rH^ering Education have been elected as follows: Fre$i- 
dentf Donald B. Prentice, Rose Polyteohnio Institute; 

I#, E, Conrad, Kansas State College, 
and B. L. Moreland, Massachusetts Inatitute of Tech- 
neddgy i 5«cre#ory, P. L. Bishop, University of Pitts- 
W. 0. Wiley, New York City, and 
Nell McKenry, University of 
Member o/ the idected for a 


term of three years are: C. S. EU, Northeastern Uni¬ 
versity; W. Otto Birk, University of Colorado; A. 
Curtis, University of Missouri; A. R. Cullimore, 
Newark College of Engineering; H. E. Degler, Uni¬ 
versity of Texas; D. P. Savant, Georgia School of 
Technology, and George T. Seabury, American Society 
of Civil Engineers. The 1941 meeting will be held at 
the University of Michigan from June 23 to 27. The 
meeting for 1942 will be held in New York City, 

Dr. pRXDEBiCK C. Waite, for thirty-nine years a 
member of the faculty of the School of Medicine of 
Western Reserve University, retired at tlie end of the 
academic year with the title professor emeritus of 
histology and embryology. 

Db. Qbobge Wagoner has been appointed professor 
of orthopedic research and director of the Laboratory 
of Research in Orthoi>edic Surgery in the Graduate 
School of Medicine of the University of Pennsylvania. 

Db. Z. I. Kebtesz, associate in research in chemistry 
at the New York State Agricultural Experiment Sta¬ 
tion, Geneva, and assistant professor of chemistry at 
Cornell University, has been promoted to be chief of 
chemical research at the station and has been promoted 
to a professorship of chemistry at the university. 

Coi>ONEli Glen E. Bdoerton, U. S. Army, engineer 
of maintenance at Panama, has been named governor 
of the Panama Canal. 

Dr. R. B. Jacobs, formerly instructor in physics at 
Harvard University and Lalor Fellow at the Massa¬ 
chusetts Institute of Technology, has been appointed 
assistant secretary of the National Research Council. 
He took up the work on July 16. 

The Journal of the American Medical Association 
states that Dr. William T. Green, assistant professor 
of orthopedic suigery, Harvard Medical School, has 
been made director of the after-care clinic of the Har¬ 
vard Infantile Paralysis Commission. Dr. Green has 
chaige of one of the two main divisions at the scientific 
woik of the commission. The clinic in the Children’s 
Hospital cares for about 1,400 children annually and 
conduete investigations of methods of treatment of in¬ 
fantile paralysis and of its after-effects. Dr. William 
Lloyd Ayoock, assistant professor of preventive medi¬ 
cine and hygiene, Harvard Medical School, is in charge 
of the division of laboratory research, including study 
of the oausation and epidemiology of the disease. The 
oofiimisBion was established by tbe Harvard Corpora¬ 
tion in 1916. 

Dr. WiUiiAM Cramer, a German by birth, for more 
than twenty-five years a member of the Imperial Can¬ 
cer Research Fund, London, has joined the staff of 
the Barnard Free Skin and Cancer Hospital, New 
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York City, where he will study the early stages of 
oancor in animals. The appointment of Dr. Cramer 
haa been made possible by ati anonymous donor, who 
provided safdeient funds to bring him to the United 
States for a year, 

Nbwtok B. Drurv, of the California State Park 
System, has been ap]>i>inted to succeed Arno B. Cam- 
merer as director of the National Park Service. Mr. 
Cammerer has been transferred to Riclimond, Va., 
where he will serve as regional director. Miner R. 
Tillotson will be transferred from the directorship of 
Region One to that of Region Three, covering the 
Southwestem states, with headquniters at Santa Fe, 
New Mexico, Colonel John R. White, now regional 
director at Santa Fe, will be transferred to San Fran¬ 
cisco, Calif., to take up there the work of regional di¬ 
rector of Region Four, in the Far West, and Frank A. 
Kittredge, regional director of Region Four, will be¬ 
come superintendent of Grand Canyon National Park, 
Arizona. 

Nature reports that Dr. S. S, Bhatnagar, professor 
of chemistry at the University of Lahore, has been 
lent for twm years to the Government of India as 
director of scie^titic and industrial research. 

According to the London Times the trustees of the 
Lady Tata Memorial Fund have decided that if cir¬ 
cumstances permit grants w^ill be made during the 
academic year beginning on October 1 to defray the 
expenses of research in blood diseases, with special 
reference to leukemia. Grants have therefore be(?n 
tentatively awarded to Dr. M. P. J. Guerin, Paris; 
Professor K. Jiitnai, Budapest; Professor E. L, Opie 
and Dr. J. Furth, New York; Dr. A, H. T. Robb- 
Smith, Oxford; Dr. Werner Jacobson, Cambridge. 

pHn^ip E. Pratt, who recently received the doctorate 
in organic chemistry at the State University of Iowa, 
and Allison S. Burhans, a graduate of Duke Univer¬ 
sity, have been appointed members of the research and 
development staff at Bloomfield, New Jersey, of the 
Bakelite Corporation, Unit of Union Carbide and Car¬ 
bon Corporation. 

Db. Lodis a. Kazal, of Rutgers University, has 
been appointed a member of the staff of the Biochem¬ 
ical Laboratory of the Medical Research Division of 
Sharp and Dohme, Glenolden, Pa. 


De. Enrico Fermi, of Columbia University, recently 
gave a lecture on ‘Energy Production in Stars" at the 
University of Chicago, where he is visiting professor 
of physics. 

Dr. M, Ruiz Castaneda, director of the Department 
of Medical Research of the General Hospital, Mexico 
City, has returned to Mexico after visiting scientific 
institutions in the United States. He gave lectures 
on his work on typhus before the Rockefeller Institute 
for Medical Research, New York City; the Hoagland 
liaboratories, Brooklyn; the Institute of Medicine, 
Chicago, and the Mayo Foundation, Rochester, Minn. 

The council of the British Medical Association has 
decided, in view of tlie present situation, not to hold 
the annual representative meeting provisionally ar¬ 
ranged for July 19 and 20. 

The Seruieentennial of the Biological Laboratory at 
Cold Spring Harbor, now of the Ijong Island Biolog¬ 
ical Association, was celebrated on June 29,1940. Ad¬ 
dresses were made by Arthur W. Page, president of 
the association; Professor Harold C. Urey, of Colum¬ 
bia University, and Dr. Robert Cushman Murphy, of 
the American Museum of Natural History. After a 
tea at Blackford Hall a series of exhibits was shown 
at the John D. Jones Laboratory, including among 
others the electric potentials-of the electric eel, the liv¬ 
ing frog heart and of a marine algal cel), Valonia, and 
the application of electrophoresia to protection against 
allergies. In his address Dr, Urey stressed the impor- 
taiuje of the Cold Spring Harbor Symposia and the 
appreciation of men of science of tl»e people of the 
community who as patrons of the laboratory have 
given it financial aid and active interest. Dr. Murphy 
emphasized the special value of the laboratory due to 
its location inside the metropolitan district and the 
part it has played in improving biological instruction. 

The Massachusetts Institute of Technology has estab¬ 
lished a department of building engineering and con¬ 
struction, of which Professor Walter C. Voss has been 
appointed chairman. Associated with him on the staff 
will be Professor Dean Peabody, Jr., Howard R. 
Staley and Albert G. Dietz. The program of the new 
department will be based on the work of the course 
in building engineering and construction, which for 
several years has been given in the department of civil 
and sanitary engineering. 


DISCUSSION 

THE SAMPLING ERROR OF THE MEDIAN no matter how small n may be. The classic example of 
If fl be the standard deviation of a universe about its sampling error of the mean is 

mean, the standard deviation of the mean of random 

samples of n drawn from the universe is always o/Va, " IT f+l? 
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for whidi o is infinite. It is usually pointed out that 
the median of this universe is x = 0 and that the stands 
ard deviation of the median of random samples of n 
drawn therefrom is obtainable from the usual formula 


-p- (2) 

2<pii V11 

where is the value of (p at the median M, or, here, 
0ii = a/(2Vn) and is finite. 

That the formula (2) for the standard deviation of 
the median can not be universally valid like tbe 
formula o/Vn for the mean may be seen from con¬ 
sidering the two functions 


<P=2 


(3) 

(4) 


in the first of which = 0 so that (2) would make 
infinite, although it is surely leas than 1, and in the 
second of which so that (2) would make 

= although that is highly improbable. 

As a matter of fact, if one refei's to the proof of (2) 
as ordinarily given, one sees that it depends on the 
formula l/(2Vn) for tbe standard deviation of the 
fraction (J) of the n values in the sample which fall 
to one side of th^nedian of the universe, and that this 
deviation l/(2\/n) is converted into a deviation of the 
median of the smple itself by assuming that the area 
is 1/(2Vn), When the function qp is changing 
very rapidly at its median M it would seem that ii 
better statement of this assumption would be 


/•oji 

I qpdx 
J-au 


1 

V'n' 


where tbe origin for x had been taken at the median 
of qp(x). Indeed if this be used in the two cases above 
it will appear that 



(5) 


respectively, instead of °° and 0, and that the standard 
deviation of the median need not vary inversely as the 
square root of tbe number in the sample. 

^dwever, though the result is better, it is not perfect. 
It would be necessary to have recourse to a true expres¬ 
sion for Om- If n be odd, as n == 2k +1, the median of 
the sample will be the middle element. If 


the chance that the median of the sample be at a; is 

„ (x)dx = + F)k(}-F)k ,pdx 

The mean value of the median of random samples will 
not in general be at the median of the universe (taken 
as origia), though it mast be so for a symmetrical 
uniyerse, to which we shall here confine our attention; 
then 


<r|i=;x»^(x)dx, (6) 

where the integration is extended over the whole range 
of the function <p. 

If this formula be applied to (3) and (4) we find, 
respectively, 





3 

(n-l- 2) (n + 4) 


where f denotes the gamma function. If Stirling's 
formula be applied to the T-functions, it may be shown 
that for n large tlie variation of a is according to the 
])ower8 of n indicated in (5) but that the coefficients 
are not unity but approximately 0.90 in the first case, 
whereas it is 1.73 in the second.^ 

If (6) be applied to (1) it may be shown that for 
random samples of n = 3 drawn from that universe the 
standard deviation of the median would bo infinite, 
but for n = 5,7, . . . would be finite. Finally, the 
application of (6) to 


4 

'P=(e;|x|)[)og(e + |it)]‘ 

will show that the standard deviation of the median of 
samples of n ::3 2k +1 will bo infinite, no matter how 
large u may be,“ although the function <p has a sharp 
beak (qpjj=i4/e = 1.6) at x = 0, and appears to fall 
away very rapidly as x increases, being less than .007 
at X =a — e. 

Edwin B. Wilson 

Haevaru University 


THE PUBLICATION OF ISIS 


The publication of Isia, an international and poly¬ 
glot quarterly devoted to the history and philosophy 
of science, was begun in Belgium in 1912-13. Hardly 
had five issues appeared (Volume 1 and the first half 
of Volume 2) when the publication was stopped by 
the German invasion. After the war Volume 2 was 
completed and distributed without extra charge to the 


1 The general case (p = 0|x|-p, with |x| < 1 and p < 1, 
leads to oil“ l/n<» where a= 1/(1 -p) by the area argu- 
meat, whereas by tlie usiuil formula it loads to 0 or oo 
according as p is positive or negative, but by (6) to the 
value 


r(o+i)rl 

(2 

* r(«+i) 2 « 

r(i)rl 

(I***.) 

1 ■ r(i)n« 


(approximately for n large). 


It may be noted that for no value of p (except p = 0 and 
q? ^ 4) in this sequence of frequency functions does the 
standard deviation of the median vary inversely with the 
square root of n. 

8 This would appear to be true for any symmetrical q> 
for which 



<p(x)dx )'^x*'<pdx 


diverges for every value of k. 



60 


You W, iitt- &7f 


eady subscribers,^ and further volumes were graduflOy 
issued; they were edited in the United States, but 
printed in Brussels, later in Bruges. On January 12, 
1924, the History of Science Society was founded in 
Boston, in order to guarantee and promote the publi¬ 
cation of Isis* The editor undertook to give the sub¬ 
scribers each year a volume, of about 600 pages. In 
fact during the last sixteen years (1924-39) the mem¬ 
bers received not sixteen volumes, but twenty-five 
(Volumes VI-XXX). 

This year Belgium was again invaded by the same 
enemy, and the publication of Isis was again inter¬ 
rupted. At the time of this second invasion several 
issues of Isis were in various stages of printing, to 
wit, No. 84 completing Volume 31 and the whole of 
Volume 32. 

No. 83, though dated November, 1939, was so muoii 
delayed that it reached America only in 1940; we 
count it as the first number of 1940 (outside of it, our 
members received 648 pages ixj 1939). The corrected 
page proofs of Nos. 84 and 85 were mailed to Belgium 
on March 27 and May 8, respectively. The neutrality 
of Belgium was violated by Germany on May 10. 

Members of the History of Science Society® having 
paid their subscription for 1940 will receive at least 
No. 84 without as soon ns it appears. 

From 1941 on (Volume 33 ff,) Isis will be printed in 
the United States. The first American number will 
include a list of all the papers and reviews which were 
scheduled to appear in the last Belgian issues (No. 
84 and Vol. 32). Authors of these papers and reviews 
are welcome to publish them in other journals, but 
they should warn the editors to whom they apply that 
publication in Isis is not abandoned and may occur 
sooner than we think. 

The capacity of the American Isis will probably be 
smaller than that of the Belgian predecessor, but the 
editorial policy will remain essentially the same. In 
the face of the moral and social chaos endangering the 
whole world it is more neeeasaiy than ever to study 
as well as poB.sible our most precious heritage, the 
heritage not of one nation but of the whole of man¬ 
kind. It is equally necessary to interpret the philoso¬ 
phy and inwardness of science, of which our machines, 
whether they be useful or destructive, give us only a 
very imperfect and deceiving idea. The main function 
of the scientist is to approach nearer to the truth and 
to publish the results of his investigations as faithfully 
as he con. The purpose of Isis is to explain our post 
efforts in that direction and thUs^j help us to continue 
them in the same spirit of devotion to truth and 
humanity. 

Let me add a few words about Osiris^ which was 

I Science, 49: 170-71, 1919. 

* Secretary-treastirer, Ur, H. B. Viets, 6 The FeaWSy, 
Boston. 


founded in 1936 in order to relieve Isis of the longer 
papers, and thus to increase its capacity, variety and 
attractiveness. Ostris serves the same purpose as Isia 
but is restricted to longer papers; it is not supported 
by the History of Science Society, and hence subsorip- 
tiona to it or correspondence relative to it should not 
be addressed to the secretary of the society, but to Dr. 
Alexander Pogo, Harvard Library, 189, Cambridge^ 
Massachusetts. At the time of the .German invasion 
two volumes of Osiris were being printed, to wit, Vol¬ 
ume 8, dtrdicated to Paul Ver Eeoke, historian of Greek 
matlicnmties, and Volume 9, dedicated to Max Meyer¬ 
hof, historian of Arabian medicine. These two volumes 
will appear in due time, and we trust that they will be 
followed by many others. 

Gbobob Sabton 

Hakvabd Library 185 

ZOOLOGICAL SOCIETY OF LONDON 

The effect of the war upon scientific societies in 
Great Britain is being foit in various ways, chiefly in 
reduced membership, accompanied by higher paper 
and printing costs for their scientific publications. In 
normal times the Zoological Society of London spends 
about £3,000 a year on its scientific publications—com¬ 
prising the Tfimsactions and Uie two series of Proceed^ 
ings* But the society draws by far the greater part 
of its revenue from the shillings and sixpences of the 
general public who visit the London Zoo and Whips- 
nade. 

During the war, the attendance of visitors has fallen 
to about one quarter of normal, so that, in spite of the 
utmost economy in running costs, and in spite also of 
the loyalty of its fellows (the total is still over 8,000, 
only a few hundred less than a year ago), it is oper¬ 
ating at a very heavy loss. Thus, since the outbreak 
of war, it hajs only been able to publish about half the 
normal volume of work, and this will have to be fur¬ 
ther cut down in the near future. Meanwhile, papers 
are still being submitted in almost peace-time quantity, 
so that the publication of valuable work is being 
seriously delayed. 

The society has stooks of its scientific publications— 
‘Trooeedings,” '‘Transactions,'* “Zoological Record*^ 
and “Nomenclator Zoologicus"—^for sale, Those de¬ 
sirous of completing their files of these works wiU, 
by purchasing lacunae now, materially assist the so- 
eiety in the continuance of its activities in these diffi¬ 
cult timea. Bk dot qui cito dot; bdp would seem to 
be urgently required if the society is not to break its 
long record of well over a century end suspend 
tifie publication (as well as some of its other activiti^) 
during the continuance of the war. 

,; 'fitfteilt ''I'V 

ZomxMiOAt SojDisrrv OF 
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SCIENTIFIC BOOKS 


BLECTIllCAL DISCHARGES IN GASES 
JFuHdammial Prooe$8e$ of Electrical Discharges in 

Oases. By Lbonard B, Lobb. Pp. xviii + 717. 297 

figures. New York: John Wiley and Sons, Inc. 

1939. $7.00. 

It is the aufltor’s objective to present "the reader 
with the facts and conflicting views, and . . . there¬ 
after throw the weight of his authority in whatever 
direction it should, in his opinion, go, giving his reasons 
in each instance.’’ This oiin <^ablishes the tune of the 
treatment, which is refreshingly outspoken. There is 
always a full discussion of the facts which form the 
basis for the author’s judgment. The style is clear 
and incisive. 

The presentation has been systematized in a way that 
h a real help in grasping essentials in a situation. 
Advantages and disadvantages of a method, assump- 
tiouB underlying a theory, alternative mechanisms in 
a process, and so on, are throughout consistently listed 
seriatim, 1, 2, 3, etc- 

The detailed treatment accorded to many of the 
methods, particularly those used in investigating the 
pi’operties of ions, gives the book almost the character 
of a laboratory manual in places. 

The first three chapters as well as the sixth are 
devoted to ionic behavior—the measurement of ionic 
mobilities, the experimental data and mobility theory, 
the recombination of ions, their diffusion, and the for¬ 
mation of negative ions. This amounts to one third of 
the book. The author’s great interest in ionic behavior 
has led him to go into historical and experimental 
details which would be in place in a monograph on 
gaseous ions. Here they distract attention from other 
aspects of gas discliarges and even crowd some of 
those out. 

A chapter on electron mobility serves as an intro¬ 
duction to a thorough treatment of the energy distri- 
butiou in an accelerated stream of electrons. The 
Druyvestoyn, Morse-AUis-Lamar end Smit derivations 
afe all given. The important effect of electron inter¬ 
action in creating a Maxwellian distribution in glows 
and arcs is, however, only mentioned in one sen¬ 
tence and a single reference. Nor is the effect men¬ 
tioned of the positive ions in a plasma in decreasing 
the electron mobility. 

The important subject of probes is competently dis- 
eussed, and is conQluded witih a pertinent section on 
sonroes of error in probe measurements. The author 
is slightly handicapped, however, because the space- 
change lifted Currmt prohlem and allied probleios are 
post^oed to a later chapter, with no perceivable 


Ionization by electron collision is treated statistically 
and the relation is derived between Townsend’s a and 
the differential ionization just above the ionization 
potential. But the genera] course of the differential 
ionization curve as well as values of total ionization 
and the formation of multiply charged ions are not dis¬ 
cussed. 

Another chapter is devoted to the second Townsend 
coefficient. It includes a critical discussion of spurious 
effects and summarizes alternative explanations. 

An excellent treatment of sparks in the penultimate 
chapter is divided into three parts: theory, techniques 
in study and special types of breakdown including, 
among others, vacuum sparks, corona and lightning. 

One reaches the final chapter on glows and arcs real¬ 
izing that although one of the important applications 
of electrical discharges is to lighting, there has been 
no treatment of excitation and radiation. 

Unfortunate confusion arises in this last chapter 
between glow and arc, and low and high pressure 
dischaxges. A “positive column” section under the 
glow discharge really deals with the low-pressure glow 
or arc, while a similar section under arcs deals with 
the high-pressure arc. The same is true of the two 
“anode fall” sections. Thus, the generally false im¬ 
pression is created at this point that arcs can not be 
low-pressure affairs and that they can not have low 
cuiTcnt densities. 

This chapter is inadequate in other respects. The 
low-pressure positive column in which ions fall, with¬ 
out impact, to the wall is not mentioned although it 
has had far better expcrimentiil confirmation than the 
quasi-neutral diffusion case. It would be desirable to 
know what the effect is of a magnetic field on the arc 
and that current luniting factors exist. Of compar¬ 
able importiinco to sparking is the disappearance of 
ionization after the interruption of an arc and the 
application of such de-ionization to the thyratron prin¬ 
ciple, but this is not discussed. 

There are three appendices, one on the kinetic nature 
of a gas, the others consisting of a table of critical 
potentials and a table of physical constants. 

The extremely comprehensive author and subject 
indices as well as the wealth of direct references are 
valuable features. 

Lewi Tonka 

GenkkaX. Et/RCTBic Company, 

SOHENZCTADT, N. Y. 

THE ULTRACENTRIFUGK 

The UUracentrifuge. By The Svbdberg and Kai 0. 

PEniBRS&K, in cooperation with J. H. Bauer, E, G. 

PiOKsms, G. Boestad, E, 0. Kraezceb, J. B. Nichols, 
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0. Lamm, A. S. McFarlanb, R. Sicker. Pp. x + 478. 

174 figs. New York: Oxford University Press. 

$12.60. 

Ak ultracentrifuge is defined by Professor Svedberg 
as a centrifuge in which convection-free sedimentation 
can take place. Such an instrument is a valuable tool, 
first for the determination of particle or molecular 
sizes nnd weights and, second, for the purification or 
concentration of various materials. In this book the 
authors deal principally with the first of the abov(j 
application.s, together with the design and construction 
of the various types of uJtracentrifuges which they 
have used. 

About four fifths of the book is written by the two 
principal authors, The Svedberg and K. 0. Pedersen, 
and one fifth by the cooperating authors. Each of the 
contributors is especially well qualified to discuss his 
particular topic and the book is thoroughly authori¬ 
tative. 

The subject-matter is divided into four parts. Part 
I is a detailed and critical discussion of the theoiy of 
sedimentation by Svedberg and Pedersen, with a chap¬ 
ter at the end by Kraemer. The equations are derived 
for the two cases usually employed for the determina¬ 
tion of particles or molecular sizes and weights, i.e., 
for sedimentation equilibrium and for sedimentation 
velocity. The theory of sedimentation equilibrium is 
discussed, not only for uncharged particles and mole¬ 
cules but also for the case of salts, colloidal electrolytes 
and mixtures where equilibrium exists between several 
components. 

Part II describes the construction and operation of 
the various types of ultracentrifuges. A most inter¬ 
esting review is given by Svedberg, Boestad, and Ped¬ 
ersen of the development of the Svedberg ultracentri¬ 
fuges, as well as a detailed description of his most 
recent types now in use at Upsala, These include both 
the low-speed centrifuges used mostly for sedimenta¬ 
tion-equilibrium measurements and the high-speed oil 
turbine ultracentrifuge with which Professor Svedbeig 

SPECIAL 

ON THE IDENTITY OF VITAMIN H WITH 
BIOTIN 

Ik a recent communication' we called attention to 
the possible identity of vitamin H, the curative factor 
for egg-white injury in rats,® with biotin,® a growth 
factor for yeast, and with coenzyme R,* a growth and 
respiration factor for many strains of legume nodule 

1 P. Qyorgy, D. B. Melville, D, Burk and V. dii Vig- 
neaud, Sciekcb, 21: £43, 1940. 

*P. Gyorgy, Jour, Biol, Chem,, 131: 733, 1939. 

s F. Edgl and B. Tbimle, Zeits, JPhj/siol. Chem,, 243: 43, 
1936. 

* P. E. Allison, 8. B. Hoover and D , Burk, Science, 78: 
217, 1983. 


and his students have carried out so many epoch-mak¬ 
ing experiments. The discussion of the design and con¬ 
struction of the rotors and cells are of special interest 
to any one interested in centrifuge design, since the 
principles may be used for any type of rotor. Part II 
closes with a valuable chapter by Bauer and Piokels 
on the air-driven ultracentrifuges which they have used 
in their work. 

Part III gives a most useful discussion of the meth¬ 
ods of measuring the concentration gradients in the 
ultracentrifuge cell which are necessarj^^ for the deter¬ 
mination of molecular or particle weights and sizes. 
The authors of this part are Pedersen, Lamm, and 
Kraemer. 

Part IV denis with the results obtained with the 
Svedberg ultracontrifuges. The first section, written 
by Pedersen, presents and discus.s^^s the results ob¬ 
tained with animal and plant proteins. McFarlane 
contributes a chapter on the plant virus proteins. The 
second section presents the results on organic colloids 
(fixesept proteins) and is written by Kraemer, Nichols, 
Signer, and Pedersen. 

The appendix contains tables of constants and other 
data neccKsary for calculating the results from the 
experimental data. The bibliography contains prac¬ 
tically a complete list of papers dealing with ultracen- 
trifugo technique and data. 

Although, as stated in the preface, the authors have 
confined themselves to a discussion of their own types 
of ultracentrifuges and the results obtained with them, 
the theory and methods presented are largely appli¬ 
cable to any type of ultracentrifuge. Also, the results 
are illustrative of the usefulness of the ultracentrifug¬ 
ing technique. Professor Svedberg and his collabora¬ 
tors have rendered a great service in writing this 
indispensable handbook to every one interested in using 
any type of ultracentrifuge or in the interpretation of 
sedimentation data. 

J. W. Beams 

tJNIVEaSITY or VlHQINlA 

ARTICLES 

bacteria. The identity of biotin and cocrizyme R had 
already been indicated by other investigators.®'® Our 
conclusion that vitamin H and biotin were either iden¬ 
tical or very closely related compounds was based on 
the close parallelism that was found to exist in the 
distribution and in the chemical and physical behavior 
of the substances, as brought out both by our own 
experimental work and by data derivable from the 
literature. 

It was found that no important differences in dis- 

5P, M, West and P. W. Wilson, Science, 89 : 607, 
1939. 

« R. Nilsson, G, Bj&lfve and D. Burstrom, JVaturtpissen- 
9 ohafien, 27: 389, 1939. 
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tribntion could be discovered, when the differences in 
sensitivity of the assay methods for vitamin H and 
for biotin and coonzyme R were considered. The boJu- 
bilities of these three factors in various organic sol¬ 
vents, their heat stability, low molecular weight, 
adsorption phenomena, stability toward acid and 
alkali and the effects of reagents such as nitrous acid, 
benzoyl chloride, acetic anhydride and lead acetate, all 
pointed to the probable identity of the factors. The 
strikingly parallel distribution of biotin, coenzyme R 
and vitamin 11 activities in the electrodialysate frac¬ 
tions from our vitamin H liver concentrates added par¬ 
ticularly convincing evidence for the identity of the 
til roe factors. Additional work on biotin and vitamin 
H wliich we have since carried out brought still further 
confirmation. 

Conclusive proof of the identity of these principles, 
as we previously noted, had to await the testing of the 
pure substances for the mutual activities. This has 
now been facilitated through the kindness of Professor 
F. Kt>gl, who has placed at our disposition for vitamin 
H assay a solution of 150 y of crystalline biotin methyl 
ester in ethyl alcohol. We wish to take this opportun¬ 
ity to express our sincere appreciation for this gen¬ 
erosity and cooperation. 

In order to obtain some indication of the level at 
which the biotin methyl ester should be tested for 
vitamin II activity by the rat assay method, Urn yoast- 
growth activity of this solution was compared with 
that of a solution of known vitamin H activity. A 
modification of the method of Snell, Bakin and Wil¬ 
liams^ was employed, using Saccharompees cerevisute 
Strain 139 as the test organism. Yeast growth was 
determined by turbidity meaBuremonts in the Klett- 
Summersou photoelectric colorimeter. The curve ob¬ 
tained by plotting turbidity readings against the 
logarithm of the concentration of the substance being 
assayed was used to determine the concentration at 
which half the maximum increase in growth occurred. 
The half-maximum growth increase was found to be 
more accurate than cither maximum or minimum 
^growth concentrations for comparison of various 
samples in the calculation of activity. It was found 
that biotin methyl ester produced a half-maximum 
growth increase at a concentration of 1 part in 
4 X10*. A vitamin H preparation containing 34 units 
of vitamin H activity per mg produced the same 
yeast-growth effect at a concentration of 1 part in 
1,36x10^. It could be predicted, therefore, that the 
biotin methyl ester should show an activity of approxi¬ 
mately 10,000 units of vitamin H per mg by the rat 
assay method if biotin and vitamin H were identical. 

Twenty-six rats showing definite vitamin H defi¬ 
ciency symptoms*'® were used for assay of the solu- 

B. Snell, B. E. Eakin and B. J. Williams, Jour. 
4m* Chm* 8oo., 62: 176, 1940. 


tion of crystalline biotin methyl ester at various levels 
above and below the amount indicated by the yeast 
assay. Subcutaneous administration of the biotin ester 
brought about complete cuixs of the skin manifesta^ 
tions and resumption of growth in these animals. The 
minimum effective dose, within the limits of assay 
error, was found to be 0.1 y per rat per day for 30 
days. This corresponds to an activity of 10,000 units 
of vitamin H per mg for the methyl ester of biotin. 
The most potent vitamin H preparation hitherto re- 
jwrted^ possessed an activity of 215 units per mg. 

Vincent du Vignea\;i) 
Donald B. Melville* 
Department of Biochemistry, 

Cornell University Medical College, 

New York 

Paul Gtorgt 
Catharine S, Rose 
The Babies and Childrens HOvSPItal, 

AND THE Department or Pediatrics, 

School of Medicine, Western 
Reserve University, 

Cleveland 

MOBILIZATION OF VITAMIN A BY 
ALCOHOL 

The important observation of Clausen et al.^ that, 
in dogs, vitamin A is mobilized from tissue stores by 
ethyl alcohol, os shown by actual blood analyses, prob¬ 
ably applies also to humans. The Pett visual test for 
vitamin A deficiency,* has been correlated with blood 
analyfles,® Using this instrument, routine daily tests 
have been carried out on many people during the past 
two years. On several occasions unaccountably short 
recovery times (indicating higher blood vitamin A 
levels) have been observed the day following the tak¬ 
ing of alcohol. Table I shows a few such incidental 
observations. 

TABLE 1 


Subject 


Recovery Times 


Previous 

average 

1st day 
after 
alcohol 

2nd day 
after 
ulcohol 

7th day 
after 
alcohol 


BQCondg 

seconds 

seconds 

seconds 

A .... 

9 

5 

6 

8 

B .... 

10 

7 

8 

9 

C .... 

15 

8 


12 

D .... 

19 

9 

6 

16 


* Smaller values equal higher blood vitamin A. 

The observations of Clausen and his colleagues 
would now appear to explain these findings. 

L. B. Pett 

University or Alberta 


Medicine in its Chemical Aspects,” Bayer, Lever¬ 
kusen, Germany (1938), Vol. 3, p. 137. 

^S.MA. Oor|)oration Follow. 

IS, W. Clausen et ol., Bcikncb, 91: 318, 1940. 

8L. B, Pett, Jour. Lah. CUn. 25: 149, 1939. 

8L, B. Pott, and G. A. LePage, Jour. Biol. Ckew., 132: 
5S6, 1940. 
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ENZYMATIC LIBERATION OF AUXIN FROU 
PLANT TISSUES 

Recently it has become increasingly clear that the 
quantitative extraction of auxin from green tissui^ by 
the nee of solvents is attended with considerable difS* 
culty. In a study of this problem,^ using Lemna 
minor, grown under controlled oonditions, as source 
material^ and the standard Avena method for auxin 
assay^ we have found that complete removal of the 
auxin present is obtained only after repeated extrac¬ 
tions spread over a period of several months. This 
is true even when ether, which was found to bo the most 
suitable solvent, was used. It is true also for a number 
of diSei'ent plant tissues. 

The results which we have obtained by several meth¬ 
ods demonstrate that the slowness of the extraction is 
due to the very gradual liberation of free auxin from 
some bound form. Prom the behavior of the material 
in regard to boiling and drying, it was deduced that 
this liberation is in the main enzymatic and probably 
hydrolytic in nature. In order to hasten the extrac¬ 
tion, the effect of adding some proteolytic enzymes, 
available in pure form, has been investigated. It was 
found that ciystallinc trypsin brings about a small in^ 
crease in yield, while chymotrypsin was highly effective 
under the conditions used. When duplicate samples of 
ground and dried Lemna were allowed to stand 24 
hours at pH 8 and room temperature, and then 
acidified and extracted witli ether, the yield of auxin 
was increased from 20 units in the control to 93 units 
in the enzyme-trea'ted sample. Incubation with the 
enzyme at 37® C was still more effective. 

In the table are given the results of one such experi¬ 
ment. Fresh Ijemna was rapidly dried, kept at 70® C 
overnight, ground and divided into samples weighing 
0.365 gms, oorresponding to 3.0 gms fresh weight each. 
Water was added to all samples and some were boiled 
for 16 minutes. Another sample was cytolysed with 
ether, ground thoroughly with water, and the extract 
divided into two 3 co portions. All samples were 
brought to pH 8 with NagCOa, enzyme added where 
necessary, and the final volumes of the solutions 
brought to 2 co. After 24 hours’ incubation at 37®, 
the samples were acidified and extracted with ether 
(first extraction). They were then kept under ether 
for two further periods of 7 and 8 days, resi)ectively, 
and the extracts so obtained, together with the rinsings, 
also tested. 

Table I shows that both in the boiled and unboiled 
material, the enzyme increases the yield from thi‘ce to 
four times. In another experiment increases as great 
as six times have been obtained with as little as 0.1 mg 
enzyme. Controls on the chymotrypsin solution alon%' 
cither fresh or carried throragh the procedure above, 
gave in 3 out of 4 experiments no auxin at all; on 

1 DetaiU of the work will be published obewhore. 


TXmM I 

Emtcr or CHrMToniTpma on tHS Yimj) or Auxin ntoM 

LdiMA MlNOB* 





First 

Seoond third 

Total 




extraction extcaction 


Unboiled material 

Control . 



... 250 

310 

500 

Chymotrypsin 

i 

mg 

... 1144 

884 

2028 

Chymotrypsin 

6 

mg 

038 

982 

1020 

Boiled material 

Control A ... 



138 

16T 

290 

Cnutro) B ... 


-.., 

203 

89 

293 

Chymotrypsin 

i 

mg 

409 

582 


Chymotrypsin 

6 

mg 

... 313 

605 

818 

Water extract 

C’ontrol . 



101 

114 

216 

Chymotrypsin 

5 

mg 

280 

118 

398 


* All data In units per cc per 3 gms fresh weight. 


one occasion 12 units per 5 mg were obtained. The 
greatly increased auxin yield could therefore not be 
the result of either active impurities or decomposition 
products of the enzyme itself. 

The results with the water extract are suggestive 
rather than significant, but they ai*e included because 
they set an upper limit to the amount of activity which 
could possibly have been contributed by the enzyme. 

It may be concluded that the auxin in Lemna is 
bound to a protein, from Whicb it is liberated on 
hydrolysis. It is probable that this conclusion applies 
to a variety of plant tissues. 

Folks Skooo 
Kenneth V. Thimann 

HaBVAKO BIOI^IOAL XiAHOSATOalZS, 

Caubridoe, Mass. 
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REMARKS ON PROFESSIONS IN MEDICINE’ 

By Dr. ALFRED B. COHN 

HOSPITAL OF THE ROCKEFELLER INSTITUTE FOR MEDICAL RESEARCH, NEW YORK 


This invitation of yours to speak here to-night I 
regard as no ordinary honor. Once before you of- 
ime thk same op|>ortunity. Ten years ago seems 
BO far behind ns as to have occurred almost in another 
life time. Some of you must remember that through 
a long hour you were patient. And now you ask me 
again. You give me the chance of feeling a deep sat- 
isfaetion in the belief that I was tried and was not 
found wanting. We both take a great risk. 1 take 
mine willingly. For there are things as to which 1 
bi^Ye 1 fdiall feel the better for having shared my 
thoughts. Kor oan 1 think of men and women with 
1 prefer to i^are them better than with you. 
We haVOi as it were, through long phonal friend- 
established eommon points of view whaidi, on 


sash ooeasions as this, eome to some sort of systematie 
expression. 

But 1 can not b^in without recalling that I was 
brought here originally by Jack Wyckoff, whom I have 
always cherished as one of the most gifted of my 
fiiaida. His gifts were not the gifts of tinsel—he 
did not shine any of the arts that compel the im- 
xnodUte and spontaneous admiration of other men. 
Quite otherwise. His virtues came to be impressed 
upon u« by their sheer weight—^massive things which, 
because they were exercised in right directions, eame 
to be understood to be expressions of deep intelligence 
aUd actuated by profound human sympathy. Wyokoff 
understood, 1 think, that the profession of medioine 
is so inextricably embedded in the socid forces of our, 
indeed of any, time that it is a distortion of the facts 


3 Al|dka (Honorary Era^ 

January 24,1040. 


to of its position as something isolated. To 
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him the life of a physician was not oircuxnsoribed by 
the content of his immediate profession but tran¬ 
scended such narrowing confines. Had be been spared 
so he could develop the bases of his beliefs, 1 feel 
reasonably confident the remarks I am about to make 
would have expressed his own views. I have as you 
see, an abiding faith in the possibility of his indefinite 
growth. 

I believe in two things—one, that socially and intel¬ 
lectually we are the inheritors of our past and bound 
by it and, second, that it is possible for farseeing and 
determined men powerfully to change our direction 
and to influence our future—the future of our kind. 
We must be mindful though that the sum total of 
human experience has been small. Small as it is, it 
has been won at the expense of incredible suffering 
and toil. We may, os human beings, represent little 
in a cosmic sense. But toil and suffering are not 
things we care, or should care, lightly to bestow on 
our descendants, unless we choose to be utterly cynical. 
Our other path is to become conscious, by meticulous 
exploration of our post, of what its meaning has been 
and to try to discern whether that experience points 
a desirable way hereafter. 

We know that in our dark and not so very ancient 
history, white men in civilized communities became, 
chiefly as prisoners of war, literally slaves. That was 
a practise of man's inhumanity to man which, us fur 
m expression of belief is concerned and the hope of 
amelioration, came to an end with the Christian revo¬ 
lution 2,000 years ago. Belief and expression, though, 
are one thing, and the practise of life another. The 
extent to which actual human bondage is still prac¬ 
tised and the variety of forms which the dominance 
of man by other men still assumes, it would surprise 
us, I think, if we passed in review; the social forms 
in the Far East and in the somewhat Nearer; the 
industrial forms almost everywhere; the political 
forms which, due to doctrinal disguise, are operative 
in so many regions. Even of actual individual human 
slavery, the world is far from being free. Feeling 
for the sufferings of other human beings—compassion, 
the good-will which rejoices because other men have 
been given the opportunity to realize their highest 
potentialities, the best that is in them, that pervading 
sense of the worth and the dignity and the potential 
decency of men, that which makes us speak of the 
value of the individual man—these are the basis of 
the entire theory of our profession. It is because we 
have beliefs that we are a profession. For I take it 
that profession means belief—belief that a form of 
life con be devised as the result of which there is 
rendered to other men, service. And service may in¬ 
volve sacriflee—sacrifice, disinterested indeed to the 
point where life, even if not always cheerfully lost, 


is at least dedicated to adaieving a greater measure of 
welfare for common men less favorably situated, or 
less favorably endowed. If you run through your 
minds the names of the professions, my meaning be¬ 
comes clear—medicine, law, the military, theology, 
engineering. Tou wonder perhaps at the inclusion of 
certain ones because you notice that there have slipped 
in as professions, ways of life from which, in the 
general belief, sacrifice is or has been departing and 
the notion and the object of gain or of profit has 
entered. 

But let mo not take you too far afield. Let me 
continue to insist that at the basis of a profession is 
concern for the welfare of individual men—their 
worth, theii’ dignity, their suffering, their opportunity. 
It is to that concern I wish to attach the word ‘‘com¬ 
passion." As I think, the watershed of all human 
thought, of ail human organization, of all liumun 
aspiration, is this divide. There can be only two ways 
—concern for individual men or the subordination of 
individual men to interests wliieh transcend their per¬ 
sonal welfare. How our world is divided in its views 
on this issue requires no emphasis on my part. But 
here, in conception, lies a parting of the ways of 
which we can not pretend to be oblivious. For the 
profession of medicine it is crucial. 

There is a second strain in the life of medicine, 
often, perhaps usually, regarded as its dominant strain 
—the intellectual strain. Systems or methods or the 
content of education are the reflections, sometimes very 
pale, of contemporary knowledge. For many and 
complicated reasons, that knowledge is not always con¬ 
veyed in its essence—it is misunderstood or it is mis¬ 
represented. A minimum, the part that is palatable, 
comes out unscathed. Sometimes the accumidations 
of the past seem to be regarded as of little account 
That must be because teachers prefer, not always 
wisely, to devote themselves to values believed to pos¬ 
sess greater validity because they possess greater cur¬ 
rency to-day. 

But ideas have long lives. One of our great con¬ 
temporaries believes, indeed, that being once born they 
march down through the ages having histories of their 
own. It is an engaging view. The point is not so 
much that questions which nature suggests to us to 
ask remain unchanging in their formulation as that 
a way of looking at nature once suggested keeps being 
insistent, sometimes more, sometimes less, the intensity 
of the search for an answer varying with special and 
general circumstances. I remind you that the uses to 
which the heart and the blood and the blood vessels 
are put, engaged the attention of naturalists very 
early. They (the Naturalists) kept coming bade 43 en- 
tury after century to an attempt at solution, always 
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thinking that an answer had been found, but never 
aware of the inaoeuraey or the inadequacy of those 
answers. We think now that wo have been making 
and are making great strides toward understanding. 
And we are. But let me remind you also that in a 
very real sense, we possess small likelihood of think¬ 
ing of kinds of mechanisms except those which lie 
reasonably close to our hands. And yet, in connec¬ 
tion with the circulation and its mechanics, the ques¬ 
tions we can and do ask for which there is not even 
an approach to an answer are very startling. 1 am 
thinking, in the heart, of so essential a part of its 
mechanism as rhythm—rhythm itself being a phenome¬ 
non widely recognized as occurring in many aspects 
of nature, without in most situations otir having the 
remotest notion as to how to proceed to find an answer 
to our inquiry concerniug its origin or its nature. 

I may be permitted to keep looking for illustrations 
for my thesis in the domain of the heart. Beside 
rhythm, of equal importance, is contraction. With 
the unfolding nowadays of precise knowledge on how 
a substance, expressed in its chemical formula, is 
translated into another one through direct action or 
through the intermediation of enzymes and of other 
substances, whether proteins or not, tlie way ahead 
seems long before, with any assurance, we can predict 
a time or a situation, about which one can say, this is 
the end of our journey. And in this same domain of 
contraction, though surprising increases in knowledge 
have wcurred since Hill and Meyerliof studied in its 
simpler phases the glycogen-lactic acid cycle, the gap 
between that mechanism and the behavior of tlie pro¬ 
tein, myosin, to name the chief constituent of muscle, is 
wholly untouched. And yet we are entitled to believe 
that, compared with what Aristotle knew or Galen, or 
VesaliuB, or Fabrioius, or Harvey, or Lavoisier, or 
even Tigerstedt or Starling, the difference appears 
to be that between jmveriy and wealth. There is an 
important sense though in which that difference can 
be exaggerated. Aside from the accumulation of 
actual information, what sliould concern us is the 
cerebral power, that power of mastery in the face of 
mystery which the muid of man knows how to exhibit 
in unravelling the intricacies of nature. It makes no 
difference to us whether what they accomplished, now 
seems simple. That will be what our descendants are 
like to think of us. The form in which criticism is 
practised in the East is relevant here. There it is the 
function of critics to put themselves in the place of 
creative artists or indeed of creative scientists. There 
is, I think, no fundamental difference between the 
two. That function is EinfUkUng, a quality which 
makes it possible to feel into the original creative sit¬ 
uation. If we compass this act there is little doubt 
we shall appreciate that the intellectual capability ex¬ 


hibited then was of an order siinilar to any shown 
nowadays. Discoveries and the content of discoveries 
are new. But the flints of which the imagination is 
capable—are they higher now than thent 

We are wont to think that the intellect, like the 
wind, bloweth where it listeth. Even if this were true 
I doubt whether I, or whether anyone, could trace 
under what influences and in what environments, men 
have come to think what they did in building the con¬ 
tent of our culture. Of the two main schools of 
opinion, that the mind has been free roaming in 
search of its interests and that it has moved within 
frameworks dictated by the needs and temper of a 
time, there is still no flnal decision. Most of us be¬ 
lieve that we are, even if we have not always been, 
free agents; that what we do to succeed is exactly 
adapted to what we should do. We take the general 
view that these are matters which have been thought 
out and can therefore be dismissed because they have 
passed successfully through the fiery furnace of ex¬ 
perience. 

But let us pause a moment. Let us pass by the 
Greek thinkers, tliough even in their schools there was 
sharp discussion of what, in the way of doctrine, 
should and should not be taught, and pause when we 
come to those first centuries of this era when other 
worldliness drove out all interest in the concerns of 
this world. Something, it now seems certain, remains 
of the old interests in the west of Europe, but, it 
seems, not much—legacies but not practise. And 
these legacies were best preserved in the outskirts of 
the Mediterranean, not at its center—in Arabia, in 
North Africa, in Spain. Not until there was need 
for codifying and teaching tlie Cannon Law did the 
semblance of systematic instruction return to Europe. 
The mind was not free to roam, not in the case of 
Copernicus, nor Galilei, nor Vesalius, though it roamed 
delightedly in the realms that were attempting to moke 
order in the conceptual world—concerning God, des¬ 
tiny and salvation. Later, by not more than three 
centuries, with a new orientation, inquiry about the 
real world began again. But it took less than an¬ 
other 100 years from the publication of ‘^De huraani 
corporis fabrica” (1543) to that of “De motu cordis” 
(1628) before teaching had become so crystallized in 
the universities that academies were founded in Italy, 
England, Franc© and Germany to struggle with the 
problem of how to get on with the advancement of 
natural knowledge. Evidences of such struggles are 
to be found in many places, dealing with many sub¬ 
jects. 

Nor did medicine escape. It is necessary to recall 
that although there was systematic instruction in medi¬ 
cal subjects, more especially anatomy and anatomy 
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perhaps ^ne, beginning y^iih the dosii:^ eentimea 
of the Middle Ages, stndjiitg diseases and obeerving 
therapeutic sucoesses did not begin until the sixteenth 
century. In the University of Paris, teaching Har¬ 
vey’s discovery that the blood oiroulates, was out of 
tho question. To escape from dictation by the vested 
interests, the more active enquirers founded and were 
aided in founding by the Government, the Golloge de 
France and the Acaddmie des Sciences. In England 
in the sixteenth century knowledge was so sedimented 
and crystallized in Gresham College, that a forward 
movement, though having its forward impulse and 
seat there, to be more hospitably received at 

Oxford in the so-called ‘^Invisible College,” later to 
be competently protected under tlje charter of the 
Royal Society. But it was medical subjects rather 
than medicine or medical disciplines in the form of a 
curriculum leading to a degree and the right, in any 
modem sense, to practice that came into existence. At 
the end of the eighteenth century at Speyer, Johann 
Peter Frank, a layman, a Minister of State, faced 
problems having to do with the public health without 
benefit of medicine. But it was in the eighteenth cen* 
tury that what we now recognize as the semblance of 
a curriculum began to appear. 

What I am trying to emphasize in this random 
recital is that old as is the enquiry concerning the 
behavior of the body, both in health and in disease, 
interest in learning the nature of its processes with¬ 
out older prejudices, coupled with an interest in any¬ 
thing like a systematic form of teaching, are the inven¬ 
tions of very recent years. You will, I tliink, look in 
vain for periods in which there existed belief in com¬ 
plete freedom of inquiry, even when there was an 
inquiry at all. It is a mistake to think that the tradi¬ 
tion of free inquiry is ancient; or so well established, 
that it can be taken for granted as one of the secure 
possessions of our society. 

The contention then is that the curriculum, as an 
expression of belief, is reasonably recent; that the 
curriculum once accepted, itself has tended to undergo 
a succession of crystallizations; that each one of these 
crystallizations has tended to become a roek-like de¬ 
posit BO that force was required on more than one 
occasion to blast a way clear to permit newer ideas 
again to flow. And my moral is that, in this back¬ 
ground, it is of the utmost importance to be on guard 
against perceived and of course unperceived repeti¬ 
tions of these catastrophes. You will not need to be 
convinced that my account of the situation at some¬ 
what older periods is reasonably fair. But you will 
not be content with the inference that we need to-day 
to be vigilant unless I offer examples for my state¬ 
ments. 1 am speaking, you remember, of the intel- 
leotual strain in medicine, its visoissittides, its checks 
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ered fate. Perhaps the most striking exmapte iliat 
oCCfurs to me is in the domain of medioal psychology^ 
Thirty years ago, in any ordinary sense, such studies 
were not so much ignored as not even considered. 
The mind of man had a place in nature, but not in the 
medieal eurriculum-—except it be what was roughly 
called insane. The mind anyway, as has recently been 
so plentifully emphasized, though it is an important 
instrument in our existence, found little favor in the 
attention of serious students because, so far os could 
be toy, it dealt with what Descartes termed seoondaiy 
and not primary qualities. Then came an era, under 
the leadership of Charcot and Breuer and Freud in 
which an attempt to be serious about behavior was 
attempted. Since Freud’s death it has been possible 
for Burt to say in Nature: 

Freud was, indeed, one of the boldest and most original 
of thinkers. Nevertheless, the Isolated items in his theo¬ 
ries were by no me^is so novel as Is popularly supposed. 
Both in Great Britain and in America a strong reaction 
against the intellectualistic psychologies of the nineteenth 
century had already set in. James and Stout had empha¬ 
sized the need for a more dynamic psychology; MeBougall 
had urged the importance of unconscious motiyee, particu¬ 
larly in the instinctive and emotional life; Janet had em¬ 
phasized the importance of dissociation in mental disorder 
and disease; Havelock ElJis had attempted a scientific 
study both of dreams and sex. Freud’s own great achieve¬ 
ment was perhaps to incorporate what was most fruitful 
in these ideas in a single, striking, unifying system, and 
to collect a vast amount of empirical data from a wide 
variety of sources, oil illustrating much the same funda¬ 
mental mechanisms of the mind. 

But Freud was given no place in the University of 
"Vienna either to study or to teach. His examination 
of the problems with which he dealt was not under¬ 
take in any university in Et^lond; and in this 
country, although Hall was sufficiently eonoemed with 
this issue at Clark University to invite Freud to come 
there, there is still, so for as I know, no place in any 
university, except at Harvard University and there, 
not in the medical school but in the Department of 
Psychology, where these studies are welcome.* 

I wish I were competent to search out and to set 
before you the reasons for this exclusion. If I ven¬ 
ture to do BO at all it is with the utmost trepidation 
and for no other reason than to find a gross example 
for a thesis 1 want in a mommit to examine. It is 
not as if what I am about to say is invention of my 
own-—in years past I have on many ooeasions taken 
part in and listened to conversations in which I learned 

21 have recently been told that psyohiatrists who have 
been psychoanalyzed ate teaching in the thdvendty of 
eago. And the «ame statement iamy be warranted of 
in^tutions^ But that U not quite ttm s e m e ae 
made ah open provision for this form of teaching in meff 
eal A^ools. 
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tlmt likem were tiie views of many other men. To our 
great credit, be it said, it is well recognized that aber¬ 
rant bdiaviors are among the commonest of the causes 
that send patients to physicians. That physieians are 
inadequately prepared to cope with such situations is 
recognized everywhere and the fact deeply deplored. 
But—to do anything to relieve this situation presents 
great difficulties. Our methods are not applicable to 
the analysis of these maladies. Is it unfair to point 
out that science is only a way of thinking about nature 
and that there was science before kymographs, ma¬ 
nometers, galvanometers and Roentgen rays—^perhaps 
even before weights and measures f These are the 
methods it is now respectable to employ. Until other 
appropriate ones become acceptable, it is not the part 
of respectability to meddle with them. 

But if you regard this situation in medical psychol¬ 
ogy as exaggeration, let me recall that all advance 
with the aid of the intricate apparatus of laboratories 
was regarded os taboo by leaders of our profession 
no less recently than a single generation ago. Meet¬ 
ings and space in journals were devoted to disquisi¬ 
tions on the perils to which medicine was about to be 
exposed by men willing to devote all their time to 
current methods in the study of diseases. The echoes 
of that controversy are not yet dead, but times have 
materially changed, and quickly—it has now become 
respectable to attempt analytical methods. Let me 
recall further that our system was lacking in that 
there existed nothing essential except the professors, 
for whom the enterprise was on the whole chiefly a 
profit-making business. Obtaining a degree was a 
matter of having paid a fee. The course had no fixed 
length nor was it graded. Orading began in 1859 in 
the medical department of Northwestern University in 
Chicago—a three-year graded course. At Harvard 
College grading began in the early 1870’s. And in a 
serious way it began at the Johns Hopkins in 1893 
when the bachelor's degree was required for admission. 
There were no laboratories until 1878 when Dr. Dola- 
fleld established one (The Laboratory of the Alumni 
^Association at the College of Physicians and Bur¬ 
ins) and until in the same year Dr. Welch opened 
a pathological laboratory, with private funds, I be¬ 
lieve, at the Bellevue Hospital Medical College. 

I want next to examine one aspect of the state of 
search in medicine and to draw lessons from the 
past to suggest that a forward advance is conceivably 
hindered by our oturent arrangements. It is not at 
all an infrequent experimm in our hospital at the 
Ro^efeller Institute ti^ai men come applying tor posts 
at ^ to 29 years of age« The assumption when they 
com^ m naturally that what they desire is to devote 
tp the advattcement of learning—to 


research. But there are among the applicants also 
men who, it turns out, intend rather to teach than to 
investigate and others still who wish to enter private 
or public practise. Receiftly among them was a very 
engaging and intelligent man who had decided that 
leaching was to be his career. Ho wanted instruction 
in the varieties of cardiac diseases. He wished to see 
intimately cases illustrating the senescent, the infec¬ 
tious, the toxic forms. After a period spent in ob¬ 
serving one variety he wanted, much as internes do, to 
mc»ve on to another service—from mine, for example, 
to Doctor Swift's. I explained the situation; if you 
came for a year or two and had embarked on an in^ 
vestigation, presumably of significance—the chances 
were that when your time is up, you would still be 
far from having completed the written report of your 
experienees—^to say nothing of attempting to savor 
one complicated subject after another. He understood, 
this lad, very well, when the situation was made 
clear. Ho was disappointed though because, Avhen he 
entered practise as he intended to do, he would not 
have seen as correctly as he should have done cases 
of this or that named disease. He came from one of 
the better schools. That lad seemed to me to be labor¬ 
ing under a tragic misconception. He did not see 
that to the extent principles exist in groups of dis¬ 
eases, the essential thing in any discipline is to under¬ 
stand those principles, the general rules—that know¬ 
ing all about individual so-called diseases was to 
attempt to assume a burden greater than was at all 
necessary and intellectually very uneconomical. But 
he went even further and wondered, indeed I think 
he doubted, whether there were value to him as a 
teacher in knowing something of the methods of 
research. I infer that I made my points in vain, for 
he decided against our plan of training. 

I find this experience important. The fact that it 
has become customary to carry on research in uni¬ 
versity clinics is evidence of the wide belief that this 
practise has advantage. And those advantoge.s ought 
to be vividly appreciated. To make clear to anyone 
the nature of a current conception, especially on the 
part of teacher to student, it has seemed desirable that 
the story of the growth of that piece of knowledge 
should be told and retold in a lively fashion. The 
story BO often suggests the origin, purpose and success 
of an adventure. Going actually through the mechan¬ 
ics of performing a research is os lively a way as any 
of becoming sensitive to the history of how knowledge 
grows. And a teacher I sliould think would be the 
more effective the more he knew such stories at first 
hand. But then this is all commonplace and well 
known. Every one does not b^me a good teacher, 
no matter how mncli he obeys the rules of the game. 
But anyone can become a better tidier if he knows 



70 


scimcE 


VoL. 02, NO. 2878 


how knowledfire hajs been acquired so that he can tell 
BtoriOs ratW than present completed pictures. I had 
hoped that that lad would depart a wiser, even if a 
sadder man. But no; he was not persuaded. 

Of course there is much to the making of teachers 
beside having acquaintance with the dynamics of re¬ 
search. Undoubtedly, aside from the immediate con¬ 
tent in subject matter, how to teach has a technique. 
I can not be greatly in error in supposing that in 
preparation for teaching, the subjects which are in¬ 
cluded in the curriculum of a medical school, how to 
combine the various elements in each—content, tech¬ 
nique and history—still requires thoughtful canvass. 
Otherwise I could not have had my recent experience. 

To that other subject to which I referred briefly 
just now, I want also to direct attention. I am aware 
that I am about to tread on dangerous ground, that it 
is ground with which I am insufficiently familiar, that 
what I think, at least now, before you have set me 
right, is open to serious criticism. I am persuaded 
though that the subject is important and merits very 
careful study if the advancement of knowledge in the 
study of diseases is to be in a healthy situation. It is 
unnecessary to speak of preparation for investigations 
of problems in morphology or in physiology or in tliat 
aspect of morphology and physiology combined which 
is biological chemistry. These are subjects of wide 
and general interest which would be undertaken even 
if there were no diseases—subjects which healthy men 
would venture to study to enlarge their comprehension 
of this world. But the matter of studying diseases— 
that is where a perplexing difficulty compellingly pre¬ 
sents itself. There are several ways of approaching 
its analysis—I shall attempt two. First, let me speak 
of the case of a determined student, man or woman, 
arrived at the age of 29, now confronted, perhaps 
not for the first time, with what next to do to become 
a responsible investigator. At the age of 29, he or 
she has done what the curriculum prescribed. There 
are in point of fact few persons who have the hardi¬ 
hood to ignore what is prescribed and I have recently 
learned again of the cases of men who were warned 
against making the attempt oven of adopting bio-chem¬ 
istry as a career except under the aegis of the medical 
curriculum and the medical school with the imprimatur 
of the degree of doctor of medicine. There is, of 
course, in this debate, a valuable argument in favor 
of knowing the background, as the curriculum presents 
it, of a discipline in which students design to carry 
on investigations. But need it be the whole, unmodi¬ 
fied, time consuming and in part irrelevant curricu¬ 
lum? How much more hazardous would it be in point 
of fact for one intending to study diseases to proceed 
on an original course exactly and broadly oaloulated 
to fit him for his enterprise? 


But it is desirable to turn aside to l6ok at the medi¬ 
cal ouniculum. It is, is it not, a rigid structure, 
designed to acquaint students with what experienced 
persons regard as indispensable to those who engage 
in the practise of medicine. In part, the structure is 
responsive to a sort of historical blackmail exercised 
by Boards of Regents when they construct examina¬ 
tions for the license to practise. The Regents them¬ 
selves are the victims of the historical process and 
system. And so history, the future, the Regents and 
the faculty combine to make the curriculum what it 
has become. So far as the fair, enticing, irrelevant 
world is concerned the curriculum is partly shafts and 
partly blinders. Do I exaggerate when I say it con¬ 
tains a great mass of necessary elements, no doubt, 
but from any single or many points of view, often ill 
assorted? Is it incorrect to believe that it contains 
subjects or parts of subjects which are taught because 
once they were regarded as relevant to current knowl¬ 
edge? The history of currieulums is the history of 
succeeding beliefs. We hold beliefs longer than we 
should and do not permit them to be dislodged when 
they should be, by novel discoveries and situations. 
We make our currieulums rigid so that revolutions are 
necessary to make room for new ideas. Conventions 
have such momentum that we teach them far beyond 
the time when they represent truth—to the exclusion 
of novelty. Novelty then grows up outside of schools 
and is later either forcibly admitted or becomes so 
potent as to exert disruptive force. I am not refer¬ 
ring, as earlier, to the historical aspects of relevant 
subjects but to subjects which either need not be 
taught because they have no practical bearing or to 
subjects which, oven if they have, receive a devotion 
in the time spent upon them out of all proportion to 
what is necessary, if there were introduced suitable 
latitude in the techniques of instruction. I am speak¬ 
ing of the mere saving of time. Of course I have 
been reminded that learning consists not only in be¬ 
coming acquainted with subject matter but as much 
with the duration of familiarity with that subject, and 
that success is a function of the length of time we 
have the opportunity or the necessity of holding that 
subject matter in our consciousness. These are de¬ 
batable matters. Indeed I am prepared to have you 
demonstrate to me that there is now in the curriculum 
nothing useless, that there is no misuse of time. 

In that event we are at an impasse. Students, not 
many perhaps but a few and very important ones, 
have in good faith passed through our schools and 
their interne periods—the periods of their major im¬ 
pressionability. They ore 27 to 29 years old and 
when they come to us they must be told that the time 
is all but passed for them to become professional in¬ 
vestigators. Of all of this I have seen tragic eohse* 
quences. It is the more tragic when you reflect that 
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in other disciplines, in other natural sciences, in 
physios, and in chemistry and in subjects such as 
mathematics, great discoveries have been made before 
this age of 27 to 29- But even if late, why has it 
become at least doubtful whether a medical school is 
so constituted as to be a good training ground for 
learning how to carry on research in diseases f What 
the situation is in the study of diseases is, of course, 
familiar to you. I pass over that oomparimentaliza- 
tion of diseases which has made it merely conventional 
to separate infectious diseases from those exhibiting 
predominantly chemical or physiological aspects. But 
these are essential differences when the time comes to 
apply the techniques of analysis. When that time 
comes it is also familiar to you that the comprehensLou 
that issues from analysis is obtained now, as no doubt 
it always was, not at the level of organization at 
which diseases, or indeed any phenomenon exists, but 
at a level more general and more simple, less organ¬ 
ized, less special, than the obvious and apparent aspect 
which the whole integrated action presents. And 
nowadays whether a disease is metabolic or immuno¬ 
logical or physiological so-called, essential investiga¬ 
tion begins to take place at a level not at all obvious. 
How hormones actually operate, how muscle contracts, 
how the body defends itself against attack from infec¬ 
tious agents is to understand that mechanism in terms 
which do not in the least disclose themselves to the 
immediate attention either of patients or physicians. 
Naturally it would be absurd to say that an end has 
come to the opportunity for therapy on irrational 
grounds. One need not have so great confidence in 
the operation of the mind us to suppose that only 
through its mediation are far-reaching discoveries to 
come about. Contrariwise though, rational thera¬ 
peutics can not be supposed to bo dependent upon 
the comprehension of the superficial processes actually 
encountered. But to investigate at those levels of 
organization in disturbed or diseased organisms at 
which malfunction occurs seems to suggest on the part 
of investigators the possession of technical competence 
which can be acquired apparently only through long 
familiarity with the thinking and the techniques which 
are requisite in elucidating the mechanisms which are 
actually in operation. At 29 it is too late for most 
men on the threshold of economic responsibility, even 
if it wore possible intellectually, to undertake essential 
reorientations in order to acquire the necessary equip¬ 
ment. I speak with feeling. Perhaps men will al¬ 
ways be speaking with similar feeling in the sense that 
similar sitrpriaes lurk in store for all of us—we live 
on into unfamiliar eras. We arc not spared like Cato, 
knowledge of the greater Rome. And in these days 
we live very fast. I am, if you please, not to be 
misunderstood*, there are multitudes of collateral 


sources of interest and opportunities for the display 
of intellectual energies. Whatever other situationa 
eaciat, this one, on which rational analysis depends, 
begins seriously to be removed from the opportunity 
of men arrived at 27. The inescapable consequenoe 
of this situation is that if problems now recognized 
as capable of solution are to be solved, salvation must 
result from the activities of men trained not as physi¬ 
cians arc trained now. Other men, whether chemists 
or physicists or physiologists must be drawn into the 
service. Physicians who have first acquaintance with 
the phenomena and meaning of diseases must step 
aside from careers of this sort of adventure and limit 
themselves to the care of the sick. This is a noble 
and engrossing enough calling. But the serious and 
unfortunate question remains—must physicians insist 
upon such self-denying ordinances, w^hen tlie oppor¬ 
tunities for a different arrangement of study have not 
adequately been explored? In that cose physicians 
have trained themselves so as to become incapable of 
investigating, at an appropriate level, the very sub¬ 
jects of their deepest concern. The result is deplor¬ 
able only if one Uiinks it fio. Many do. Indeed there 
are many physicians who think that the recognition 
and understanding of such special phonomema as dis¬ 
eases are not likely to be studied as successfully by 
others os by those whose especial concern and respon¬ 
sibility they are. A compromise has often been 
effected through association of physicians with other 
scientists. That may be the necessary conclusion of 
the matter. And yet—there are men of 27 who de¬ 
sire a different solution. 

What I have been saying earlier is that it may be 
possible, by taking thought, finally to add a cubit to 
our intellectual stature. We may be able to guide 
men who wish to find themselves in different positions 
at 27, into different channels—either in our schools or 
through fiexible arrangements elsewhere in tlje uni¬ 
versities. If suitable arrangements can be made 
within the schools, a signal advantage would be gained 
through the simultaneous presence under protection 
of men of similar ultimate interests, of varieties of 
students actuated by similar motives, devoted to simi¬ 
lar ends and separated only by the different ap¬ 
proaches to those ends. Ten years ago I entered a 
plea in this company for mutual Understanding among 
all of us devoted to the service of different aspects of 
our lives in medicine. I am reverting to that subject. 
What I have observed in the interval is that the old 
Adam still struts among us, that all the differences 
in temperament have not been bridged. Men still fall 
into strata. They still practise their snobberies. It 
is a little soon to expect the heaven, wo hope, all of 
us, to establish on our earth. But now when we begin 
to understand better what the elements of our problem 
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aare, T ask sefriUuslj whether this situation should not 
be taken into review. Whether wo can not find ways 
in wUeh within the sehoola^ means can not be found 
for educating men, within a faculty of the medical 
soienoeSf to undertake the variety of services which 
lie open to us. Men of 21 are perhaps not too young 
to declare, provided the facts have been placed before 
thezny wherein their dominant interests lie. Life is too 
hard and competition too keen, much longer to permit 
oarselves the luxury of not knowing. You wil] say, 
the trouble lies farther back, in school and college— 
and I agree. We begin, all of us, to recognize the 
fact that the physical frontier has disappeared only 
to find that instead of being far away and out of 
reach, it has moved close to our very doors. There 
are new frontiers; we must choose, young and early, 
which one we are to cross and within which one we 
are to find home. We know anyway—most of ns. 
We can be aided by discerning advisers. The various 
careers in medicine can then be harmoniously devel¬ 
oped. Disea.ses can be competently studied. Their 
analysis need not be delayed or made complicated by 
requiring the collaboration, no matter how eager and 
willing, on the part of men of different outlooks and 
trainings and interests. 

Whether the problem I present can be solved in 


interested in ridsing doubt lest we be betrayed by but 
sense of security—doubt lest we conclude that what 
has once been adopted is eternally established. The 
history of intellectual organization, as this has been 
illustrated in the behavior of universities, I have sug^ 
gested, does not necessarily encourage us to conclude 
that there is nothing left to suspect or to learn. 

There is no other profession which requires of its 
members great a range of responsibilities—the 
whole gamut of human concerns from irrational to 
rational. Response to suffering is the fon$ et origo 
of our motivation. The history of man has made us 
aware at least of this, exemplified in St. Francis, 
that sensitiveness to suffering is bred in our beings. 
We could not escape the motive of compassion if we 
would. But to be effective, we must, in this very 
necessity, collectively put hard heads at the service 
of soft hearts. There lies the difficulty of our con^ 
plex professional existence. Somehow we must har¬ 
monize our dual nature. That may, hereafter, turn 
out to be more difficult than ever it has been. But 
the success of our test will be measured in the degree 
to which wc recognize our doable obligation and em¬ 
brace our double opportunities. 


SCIENTIFIC EVENTS 


THE PRINTING PRESS OF LEONARDO 
DA VINCI 

There was an informal private opening of an ex¬ 
hibition of the scientific achievements of Leonardo da 
Yinci at the New York Museum of Science and Indus¬ 
try on Wednesday, July 24. 

Correspondents have called attention to a quotation 
in the issue of Science for May 24 in regard to the 
printing press of Leonardo, stating that it antedated 
the press of Gutenbeig. This is obviously impossible, 
as Gutenberg died in 1468 and Leonardo was bom in 
1462. In regard to the press of Leonardo, Science 
has received from a correspondent the following 
details: 

To ascribe a definite date aud a definite locality to 
Leonardo's printing press would be quite impossible be¬ 
cause of the lack of authoritative records. Suffice it to 
say that the mavhiue was put into actual operation some¬ 
where in Italy towards the end of the fifteenth century. 

Leonardo's oxhaustive mechanical studios and appUea- 
tions proved very helpful in enabling him to produce a 
machine much more practical than that of Outenberg's, in 
that it could be operated by one man in a comparatively 
shnple manner. 

Movable type was cast of lead and placed in a shallow 
basin on a very heavy wooden car equipped with rollers. 


Once the type was in position the actual printing was a 
very simple matter, requiring but the turning of a solid 
wooden cylinder threaded at both ends, which turning 
caused several simultaneous things to happen. A large 
cogged wheel on the top of a very massive wooden frame 
engaged with cogs on the upper end of a long pipe, which 
rotated rapidly, causing the rope connected to the car to 
wind on a roller, thereby pulling the car into position 
under a heavy wooden block, which, lowered because of the 
turning, provided the pressure needed for the impression. 

Turning the cylinder in the opposite direction raised the 
weight and let the cor roll down a slightly inclined plane 
for the printer to place another sheet of paper over the 
type. 

Because of XiConardo ^s studies on the effect of friction 
this machine is as frictionless as possible, and with a sys¬ 
tem of weights so arranged as to be perfectly bhlaneod, 
the operation of this press is alxwt effortless. 

To those who appreciate the beauty of simplicity and 
compactness in a mechanical contraption the beauty of this 
press is inescapable and the amazi^ versatility of the in¬ 
ventor startling in Its scope. 

A working model of this press is inoluded in 
present exhibition of the works of Leonardo. On this 
same model a short description of its invenlion and 
operation was printed during a similar expe^ittibnihst 
year in Milan, Italy. 
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LABORATORY OF THE COMMISSION ON 
THE STANDARDISATION OF 
BIOLOGICAL STAINS 

Thb Philadelphia College of Pharmacy and Science 
at Philadelphia has been selected as the new location 
for the laboratory of the Commission on the Standard- 
bsation of Biologieal Stains. This laboratory, until re¬ 
cently at ihe Arlington Experimental Farm (Viiginia) 
of the Bureau of Agricultural Chemistry and Engi¬ 
neering of the U. S. Department of Agnculture, is 
now working in the department of chemistry through 
the cooperation of Dr. Louis Gershenfeld, head of the 
department of bacteriology and hygiene, and Dr. 
Arthur Osol, director of the chemical laboratories. 

Under the direction of Mrs. Anis P. Bradsliaw, 
formerly of Arlington, the purpose of the laboratorj' 
is to carry out the chemical analyses necessary for 
the certification of dyestuffs to be employed as biolog¬ 
ical stains for bacteria identification and for diagnostic 
determinations in the United States and in c<?rtain 
Pan-American countries. All dyestuffs employed for 
biological determinations are tested for dye content 
and identity. Another important object of the work 
ia the improvement in exiating products and the syn- 
tliesis of new dyes for specific purposes. In addition 
all certified bacteriological stains are checked as to 
their suitability in the staining technics in which they 
are to be uw'il at the Agricultural Experiment Station 
at Geneva, N. Y. Both the chemical and bacterio¬ 
logical laboratories work in close cooperation and much 
of the work is verified through bacteriological experi¬ 
mentation by specialists. The establishment of the 
commiBsion dates back to 1920, when dyestuffs which 
had been imported from Germany were no longer avail¬ 
able. In general the American pix)ducis at that time 
were not satisfactory. At the suggestion of the So¬ 
ciety of American Bacteriologists and under the aus¬ 
pices of the National Research Council, the laboratory 
was established under a grant from the Chemical 
Foundation. During the past two decades the work of 
the commission has been expanded. It is under the 
chairmanship of Dr. H. J. Conn, of the New York 
fitate Agricultural Experimental Station at Geneva. 

The Philadelphia College of Pharmacy and Science 
iwmtly observed the one hundred and eighteenth com¬ 
mencement since its founding in 1S2L At that exer- 
eiaey Dr, Louis Gersbenfeld, under whbse auspices the 
UboratoQT came to Philadelphia, was awarded the 
honorai^ degree of doctor of science. 

MEETING OF THE PAN-^BCERICAN CON¬ 
GRESS OF OPHTHALMOLOGY AT 
CLEVELAND 

a Pan-Ameriean Congeesa of Ophthal- 
nt CletreUniS Oetoher il and 12 
luiTe anponneed. wEiU:bo spimsoped 


19 

by the American Academy of Ophtbahnology and Oto¬ 
laryngology, an organisation of more than 2,500 spe* 
oialists in diseases of the eye, ear, nose and Uiroat, 
which will hold its annual convention immediately pre¬ 
ceding the Pan-American gathering. 

The U. S. Department of State has expressed its in¬ 
terest, and the governments of all the countries of the 
Western Hemisphere have been invited to send olBeial 
delegates. It is hoped that the meetii^ will do mueh 
toward bringing about an entente cordiale among sci¬ 
entific men of the two Americas, and it is expected that 
a permanent organization will be effected. 

The committee that is developing the congress has 
the following members: Drs. Harry Gradle, Chicago; 
Conrad Berens, New York, and Moacyr E. Alvaro, Sao 
Paulo, Brazil. The executive secretaiy of the Amer¬ 
ican Academy of Ophthalmology and Otolaryngology, 
which will be host to the Latin-American eye special¬ 
ists, is Dr. William P. Wherry, 1500 Medical Arts 
Building, Omaha, Nebr. 

Under the direction of Dr. Berens, papers in Span¬ 
ish or Portuguese will be made understandable to 
English-speaking ophthalmologists by the use of lan¬ 
tern slides projecting a synopsis of each paragraph 
translated into English. The reverse process will be 
used with the English papers. Spanish and Portu¬ 
guese stenographers will be present to record the disr 
cussions in the language of the authors. 

The congress is open to any ophthalmologist wher 
wishes to register. Non-members of the Academy of 
Ophthalmology and Otolaryngology may register re¬ 
gardless of attendance at the academy mooting proper. 
Individual invitations have been sent to about 1,800 
members of the ophthalmologic profession in the 
Latin-American countries, as well as to the national 
societies of eye specialists and the universities. Indi¬ 
vidual invitations were not sent to ophthalmologists in 
the United States and Canada, but official invitations 
to them are being printed in the various journals of 
ophthalmology. A fee of $5 has been set for member¬ 
ship in the congress. 

CONFERENCE ON APPLIED NUCLEAR 
PHYSICS 

A Os:kkral conference on Applied Nuclear Physics, 
sponsored by the American Institute of Physics in co¬ 
operation with the Massachusetts Institute of Tech¬ 
nology, will be held during the week of October 28 to 
November 2, at the institute. The rapidly increasing 
number of applications of methods and apparatus 
characteristic of nuclear physics in the fields of bied- 
ogy, radiology, chemistry, geology and industrial phye- 
ics has long emphasized the usefulness of a joint oon- 
fereitee between physicists and their oolleagnes in 
othei^ fields, of selenee. 

The purposes of the conference are to bring toget&ear 
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inve^Hg-ators who may be widely separated geographi¬ 
cally, and to provide a forum for assembling and cor¬ 
relating present knowledge and difficulties, and for 
directing attention toward fundamental lines of re- 
soarcli which should be the subject of future investi¬ 
gations. 

The week’s activities will be divided into separate 
sessions on applications to biology, ehemistrj^, radi¬ 
ology? metallurgy, geology, and to general sessions 
relating to the production and use of radioactive and 
stable isotopes, and the protection of workers from 
radiation. The subjects to be dis(*ussed are: 

October 28, Techniques and Standards in Terrestrial 
Radioat*.tivity MoasuremontB; Tracer Studies of Metal 
Diffusion and Corrosion; Geochemical A pplications of 
Radioactivity; Radiography with Gamma-Rays, X-Rays 
and Neutrons. 

October 29, Radioactive Methods of Geologic Ago De¬ 
terminations; Tracer Techniques in General Chemistry; 
General Aspects of Cancer Therapy; Geophysical Applica¬ 
tions of Nuclear Physics; Tracer Techniques in Analytical 
Chemistry; Radium and Roentgen Therapy. 

October 30, Production of Radioactive and Stable Iso¬ 
topes and of Penetrating Radiations; Measurement of 
Radioactivo and Stable Isotopes and of Penetrating Radia¬ 
tions. 

October 31, Protection of Workers from Biological Kf- 
fects of Radiation; Synthesis of Organic Substances Con¬ 
taining Tracers; Neutron and Artificial Radioactivity 
Therapy; Tracer Techniques in Biology, 

November 1, Dosage Measurements; Tracer Studies of 
Plant and Animal Metabolism; Badiobiology; Tracer 
Studies (continued). 

November 2, Tracer Studies (concluded); Contributed 
Papers* 

The daily sessions will consist of short invited 
papers by leading investigators followed by discus¬ 
sion* Ample time will be allowed between and after 
regular sessions for personal and informal conferences* 
While the emphasis will be on the program of invited 
papers and the discussion of these, provision has also 
been made for a limited number of ten-minute con¬ 
tributed papers. Five one-hour evening sessions will 
be held, in each of which an outstanding investigator 
will summarize the status of the several fields which 
are joined together by the conference. The evening 
lectures will be open to the general public. 

The committee in charge of tlie program includes 
Robley D. Evans, chairman, Massachusetts Institute 
of Technology; Elmer Ilutchisson, secretary, Univer¬ 
sity of Pittsburgh; Henry A, Barton, American Insti¬ 
tute of Physics; Edw. U. Condon, Westinghouse Elec¬ 
tric and Manufacturing Company; Lee A. DuBridge, 
University of Rochester; G. Failla, Memorial Hospital, 
New York; Clark Goodman, Massachusetts Institute 
of Technology; Ernest 0* Lawrence, University of 
California; Harold C. Urey, Columbia University- 


Letters and inquiries should be addressed to Pro¬ 
fessor Robley D. Evans, general c^iairman, Confer¬ 
ence on Applied Nuclear Physics, Massachusetts In¬ 
stitute of Technology. 

RETIRING MEMBERS OF THE FACULTY OF 
THE OHIO STATE UNIVERSITY 

The Ohio State Vniversity Monthly reports that five 
members of the faculty of the Ohio State University 
retired at the dose of the academic year with the title 
emeritus. They have served for periods ranging from 
twenty-six to ff>rty-orie years. 

Those on whom the title was conferred are Dr. 
William E* Henderson, proj'essor of chemistry; Dr. 
George Bolling, professor of classical languages; Dr. 
James E. llagerty, professor of social administration; 
Dr. Edwin F. Coddington, professor of civil engi¬ 
neering, and Professor Alonzo Tuttle, of the College 
of Law. 

In recognition of their services, the Board of Trus¬ 
tees adopted the following resolution: 

Whereas, Five members of the Ohio State University 
faculty are retiring from active duty on September 1, 1940, 
with the well-merited rank of emeritus professors, and 

Whereas, In tlicir periods of university service ranging 
from twenty-six to forty-one years they have given un¬ 
selfishly and devotedly of tlieir time and energy in the 
classroom and in the laboratory, in important committee 
responsibilities, and in other areas of the institution's 
activities and relationships; now, therefore, be it 

Rksolved that this board express the gratitude and ap¬ 
preciation of the Ohio State University to the following 
five members of the faculty who are soon to relinquish the 
responsibilities of active membership on the staff. 

The citations for Professor Henderson and Profctiisor 
Coddington are given below: 

Dx* William E. Hendzeson, professor of chemistry, 
who has distinguished himself in his professional field as a 
teacher and as an author; who has served since 1899 as a 
member of the faculty in tbo department of chemistry, 
with added responsibilitios in the years 1921 to 1927 as 
dean of the College of Arts, Philosophy and Science, and 
more recently as a member of the faculty committee to ad¬ 
vise with the Board of Trustees on university affairs. 

Da* Edwik F, CoDDiNUTOK, professor of geodetic engi¬ 
neering; an alumnus of our own university who returned 
to the faculty of his alma mater in 1902 and has served it 
continuously and with devotion since that time, in the de¬ 
partments of mathematics, mechanics and civil engineer¬ 
ing, as well as on the staff of the Engineering Experiment 
Station; for five years, 1915 to 1920, he was acting dean 
of the College of Engineering* 

RECENT DEATHS 

Dr. Sxoabd AiK>Lt>B:te Kkoff, physician of New 
York City, formerly professor of phthUiotherapy at 
the New York Post-Graduate Medical School, died 
July 16 at the age of eighty-two yeaiB. 
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pBOFEsaoR Frank Gkoroe Wren, Walker professor 
of mathematics, dean of the School of Arts and Sci¬ 
ences of Tufts College, died on July 17 at the age of 
sixty-six years. 

Dr. Hakit Adgtjstus Itter, professor of geology 
at Lafayette College, died on July 14 at the age of 
forty-one years. 


Db. Matthew YoitnO, lecturer in anatomy at Uni¬ 
versity College, London, died on May 25 at the age of 
fifty-six years. 

The death is announced at the age of ninety years 
of Dr. Edoardo Maragliano, Senator of Italy, who 
had been president of the medical faculty and rector 
of the University of Genoa, and for forty-three years 
professor of clinical medicine. 


SCIENTIFIC NOTES AND NEWS 


The Archives of Pathology for July is dedicated to 
Dr, S. Burt Wolbach, Shattuck professor of patholog¬ 
ical anatomy in the Harvard Medical School, patholo¬ 
gist of the Peter Bent Brigham Hospital and of other 
Boston hospitals. Dr. Walter B. Cannon writes an 
hitrcHluction to this sptjcial issue, which contains re- 
search articles by many of Dr. Wolbachpresent and 
former students and associates. 

Dk. Piulip K. Smith, professor of anatomy at the 
College of Physicians and Surgeons of Columbia Uni¬ 
versity, was recently awarded the Charles Mickle Fel¬ 
lowship of the University of Toronto in recognition of 
his work on the pituitary gland. The fellow receives 
the annual income from an endowment fund of $25,- 
000 provided under a bequest by the late Dr. W. J. 
Mickle. It is awarded annually *^to that member of 
the medical profession who is considered by the coun¬ 
cil of the Faculty of Medicine of the University of 
Toronto to have done most during the preceding ten 
years to advance sound knowledge of a practical kind 
in medical art or science,^^ 

Dr. D. C. Warren, of the poultry department of 
the Kansas State College at Manhattan, was presented 
with the $1,000 Borden Award *‘for outstanding re¬ 
search work ill poultry husbandry in the United States 
and Canada during tlie past seven years,” at the 
thirty-second annual meeting of the Poultry Science 
Association, which was held Inst month at Cornell 
University. 

Dr, Karl B. McEaghron, director of the *‘Light- 
ning Laboratory” of the General Electric Company in 
Schenectady, N. Y., received the award of the B. F. 
Goodrieli Company ‘*for distinguished public service” 
in special ceremonies at the World's Fair in eoramera- 
oratiau of the hundred and eighty-fifth anniversary of 
Benjamin Franklin's kite experiment with lightning. 

Dr. Warren H. Lewis, who is retiring os research 
associate in the department of embryology of the Car¬ 
negie Institution of Washington and professor of 
physiokigicaj anatomy in the Johns Hopkins Univer¬ 
sity, has been appointed a member of the Wistar In¬ 
stitute of Anatomy and Biology in Philadelphia, as 


of July the first. The Carnegie Institution is main¬ 
taining at the Wistar Institute the program of Mrs. 
Warren H. (Margaret A. R.) Lewis, research associate 
in the institution, on the same basis as in past years at 
the laboratories of the Carnegie Institution in Balti¬ 
more, and the International Cancer Research Founda¬ 
tion is continuing to assist the investigations of Dr. 
and Mrs, Lewis by a grant for research assistance as 
in past years. 

Dr. Karl K, D arrow, research physicist at the Bell 
Telephone Laboratories, has been appointed visiting 
professor of physics on the William Allan Neilson 
Foundation at Smith College for the second semester 
194()"41, He will be tlie hfth .scholar to occupy the 
chair, which was founded in 1927 as a gift to William 
Allan Neilson in recognition of his completion of ten 
years service as third president of Smith College. The 
f(mndation was permanently endowed by alumnae, 
undergraduates and friends of the college in June, 
J935. Dr. Durrow will present a series of lectures in 
the field of atomic physics suitable for members of the 
department and for advanced students, seniors and 
graduate students of other departments. He will also 
contribute to a seminar in nuclear physics. 

Recent pnjmotions at the College of Medicine of 
the State University of Iowa include the following: 
Dr. Erwin G. Gross, chairman of the department of 
pharmacology; Dr. Walter R. Ingram, pi'ofessor and 
head of the department of anatomy, neuroanatomy, 
histology and embryology; Dr. Rubin Flocks, asso¬ 
ciate professor of urology, and Dr. Irving H. Borts, 
assistant professor of hygiene and preventive medi¬ 
cine* 

Dr. Carl C. Ppeieeer, formerly instructor in phar- 
maoology at the University of Chicago, has been ap¬ 
pointed associate professor of pharmacology at Wayne 
University Medical School. 

The Rev. Charles A. Berger, of the department 
of biology at Woodstock College, Md,, has become 
head of the department of biology at Fordham Uni¬ 
versity. Dr. George Antonoff, of the Universities of 
Manchester and Cambridge, has been appointed visit¬ 
ing professor of chemistry. 
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Pbofessor N. H. Makdkrfij&ld^ head of the depart^ 
nient of metallargy and mineral dressing of tbo Mich¬ 
igan College of Mining and Technology, Houghton, 
who has worked at the industrial applieatiozis of the 
subject and in mineral dressing curricula, has been 
made chairman of a newly established department of 
mineral dressing. Walter Keck has been promoted 
from an assistant to an associate professorship of 
mineral dressing. 

Dk. Arthub S. Adamh^ assistant to the president of 
the Colorado School of Mines, has been appointed 
assistant to tlie dean of the College of Engineering of 
Cornell University. He will be an addition to the 
present administrative staff of the college with func¬ 
tions in the general area of academic development. 

Allyn Ryebson Jennings, since 1936 general 
superintendent of the Department of Parks of New 
York City, was appointed general director of the New 
York Zoological Park and of the New York Aquarium 
at a meeting on July 16 of the board of trustees of 
the societv. He succeeds Dr. W. Reid Blair, who 
retired on May 1, having reached the age of sixty-five 
years. He had been connected with the park for 
thirty-eight years, for fourteen years as director. 
Harry Sweeney, Jr., of the Park Department, who for 
the last two years has directed the New York City 
exhibit at the World^s Fair, was appointed assistant 
general director, George E, Spargo, assistant park 
commissioner, will succeed Mr. Jennings as ranking 
officer of the Park Department. 

James Stokley, who had been a member of Science 
Service until 1931, when he accepted a position with 
die Franklin Institute, Philadelphia, later becoming 
director of the Buhl Planetarium, Pittsburgh, has re¬ 
joined the Service. He will take the place of Robert 
D. Potter, stall writer in the physical sciences, who 
resigned on June 1 to become science editor of the 
American Weekly. 

James H. Cbitchett, vice-president of the Electro 
Metallurgical Company and of the Union Carbide and 
Carbon Research Laboratories, Inc., New York, past 
president of the American Electrochemical Society, 
has become a member of the Division of Chemistry 
and Chemical Technologj" of the National Research 
Council. 

Db. Clahknce Orion Cheney, professor of clinical 
psychiatry at the Cornell University Medical College, 
has been appointed a member of the medical board 
of the New York Hospital. 

Dr. Friedrich W. Klemperer, of the Harvard 
University Medical School, has been appointed editor 
of the section on Biochemical Techniques and Appa¬ 
ratus of BioloykeU Abstraeis, in sueoession to the late 
Dr. Glenn E. OuUen, 


Iakcoln T. Work, assistant professor of chemical 
enghoeering at Columbia University, has been ap¬ 
pointed director of researoh and development of the 
Metal and Thermite Corporation, New York, N. Y. 

Db. T. G. Yunckkr, professor of botany at DePauw 
University, has returned to the United States after 
a yearia absence in the south, seaa under the auspices 
of Bishop Museum at Honolulu. Collections wei^ 
made in the Manna group of the Samoan Islands and 
also on the island of Niue, which had not previously 
been visited by botanists. 

Dr. a. G. Plakidas, associate plant pathologist at 
the Louisiana Agricultural Experiment Station, has 
a yearis leave of absence, beginning on September 1, 
for special study at Cornell University under a grant 
from the General Education Board. 

The Norman Ijockyer lecture of the British Asso¬ 
ciation was given at Hull on June 24 by Professor 
W. L. Bragg. 

A Conference on Science, Philosophy and Religion 
in their Relation to the Democratic Way of Life will 
be held at the Jewish Theological Seminary of Amer¬ 
ica, New York City, on September 9, 10 and 11. Dr. 
Edwin G. Conklin, professor of biology emeritus at 
Princeton University, executive vice-president of 
American Philosophical Society, will speak before the 
division of the Natural Sciences, and a papm* by Dr- 
Albert Einstein, Institute for Advanced Stpdy at 
Princeton, N. J., wiU be presented by title. 

A Council of Scientific Societies of Western New 
York, c/)mposed of two representatives from each 
participating society or group, has been formed to 
stimulate and to form a central clearing house for 
scientific activities in the Niagara Frontier. It plans 
to bring togethm* individual investigators and to en¬ 
courage national societies to visit Buffialo; to act as 
adviser to the schools, museums, local groups and in¬ 
dividuals to encourage local scientific exhibitions and 
demonstrations; to farther publication of research 
and to aasemble and maintain a bibliography of scien¬ 
tific publications concerning the area or by residents 
of the area. Irving G. Beimann is president of the 
council, A. H. Bennett and Dr. Ellen M. Nicholson ore 
vice-presidents; Mias Kathryn Alden Schenck is sec¬ 
retary, and Professor W. P. Alexander treasnrerv 

The U. 8. Civil Service Commission has announced 
examinations to fill engineering positions in the gov¬ 
ernment in various specialixed fields. Solarijes range 
from $2,600 to $4,600 a year, less a retirement deduc¬ 
tion of 3i per eent. Applications shonld bc filed with 
the Commission's W'ashington office not Umi 
August There are also announced examiaiklkus ' 
secure explosives engineers for the Federal 
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The exarnmation eovera £ve iprades, with saUriefi 
ranging from $2,000 to $5,000 a year, less the retire^ 
ment deduction. Applications should be on Ole with 
the Commission’s Washington office on August 19. 
Further information regarding these examinations 
may be obtained from the Secretary of the Board of 
U. S. Civil Service Examiners at any first- or second- 
class post office, or from the U. S. Civil Service Com¬ 
mission, Washington, D. C. 

Alpha Epsilon Delta, the national honorary pre¬ 
medical fraternity, recently installed a new chapter 
at the Ohio State University. On May 31 Dr. Emmett 
B. Carmichael, of the School of Medicine of the Uni¬ 
versity of Alabama, who is executive councilor of the 
fraternity, installed thirty students and four members 
of the faculty of the charter group a» the Ohio Alpha 
Chapter. Members of the faculty initiated as hon¬ 
orary members of the fraternity were: Dr. H. E. 
Setterfield, associate professor of anatomy in the Col¬ 
lege of Medicine; Dr. Alva W. Smith, associate prt>- 
fessor of physics; Dr. Kayinond J. Seymour, pro¬ 
fessor of physiology in the College of Medicine, and 
Dr. Joseph N. Miller, instructor in parasitology. 

The Desert I.*al>oratory at Tucson, Arizona, has 
been turned over by the Carnegie Institution of 
Washington, D. C., to the Forest Service. The Desert 
Laboratoiy was concerned with the study of arid and 
semi-arid regions which comprise almost a fourth of 
the area of continental United States. 

A FELLOWSHIP has been established in the National 


Research Council for the year 1940-41 through funds 
provided by the RCA Manufacturing Company, Inc., 
for purpose of investigating biological problems 
audi as the structure of viruses, bacteria and other 
micro-organiRms, and tissue cells with the electron mi- 
croBoope. It will carry a stipend of $3,000 and will be 
known as the RCA Fellowship, to be awarded by the 
following committee of the National Research Council, 
who will act also in an advisory capacity to the fellow: 
Stuart Mudd, chairman^ M. Demerec, Caryl P, Has¬ 
kins, J. H. Kempton, C. W. Metz, W. M. Stanley .and 
V. K. Zworykin. The work wil! bo carried on in the 
Research Laboratories of the RCA in Camden, N. J. 
In considering candidates, preference will be given to 
versatile young men of United States citizenship, who 
have sound training in micro-biology, a doctor’s degree 
and a record of original work. Applications, in quad¬ 
ruplicate, on fornm which W'ill be supplied on request, 
together with supporting documents, should be sub¬ 
mitted on or before August 15 to the Division of Biol¬ 
ogy and Agriculture, National Research Council, 2101 
Constitution Avenue, Washington, D, C. 

Appeopriations of the Fedtu'al Government to the 
various states for improvement of game conditions 
amount to the sum of $2,300,000. Michigan received 
the largest amount, $127,322; Texas was second with 
$120,297, and New York thLi*d with $120,163. Partici¬ 
pating states are required to contribute 25 per cent, of 
the cost of any project. The total sura available in aid 
of wild life for the present year is $3,066,667, 


DISCUSSION 


THE NATURE OP THE INTERMOLECULAR 
FORCES OPERATIVE IN BIOLOGICAL 
PROCESSES 


In recent papers P. Jordan^ has advanced the idea 
that there exists a quantum-mechanical stabilizing in- 
teoction, operating preferentially between identical or 
nearly identical inoleoules or parts of molecules, which 
is of groat importance for biological processes; in 
particular, he has suggested that this interaction might 
be able to infiuence the process of biological molecular 
synthesis in such a way that replicaa of molecules 
preaent in the edl are formed. He has used the idea 
in oonnection ivith suggested explanations of the re¬ 
production pf genes, the growth of bacteriophage, the 
f<nrmation of antibodies, and other biological phe¬ 
nomena. The novdty in Jordan’s work lies in his 
snggealipn that the well-known quantnm-mechanical 
resonance ]^enomenon would lead to attraction be¬ 
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tween molecules containing identical groups and to 
autocatalytic reproduction of molecules. Jordan him¬ 
self expressed some doubt as to whether resonance 
attraction could really be operative in this way; after 
studying the question, we have reached the conclusion 
that the theory can not be applied in the ways indi¬ 
cated by him, and that his explanations of biological 
phenomena on this basis can not be accepted. In this 
note we wish to state our objections to Jordan’s 
hypothesis and to formulate briefly our view of the 
present status of the chemical problems involved in 
the 8 e phenomena. We shall not discuss here Jordan’s 
biolagical arguments for the occurrence of auto¬ 
catalytic reactions, as distinct from the arguments 
concerning their mechanism. 

Let Us consider two identical molecules or parts of 
mdeouies, A and B, which interact with each other, 
the interaction being perhaps the electrostatic inter¬ 
action of electric dipoles in the molecules, as considered 
by. Jordan. If both molecules are in their lowest 
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states tbe interaction is normal. If, however, one is 
in its lowest state and the other in an excited state 
there occurs a resonance phenomenon; the wave func¬ 
tion is either the symmetric or the antisymmetric com¬ 
bination of two functions, one rej)resenting molecule 
A normal and molecule B excited, and the other the 
reverse. For one of these symmetry types there is a 
resonance stabilization and attraction between the two 
molecules, and for the other a resonance repulsion. 

It is this resonance stabilization between identical 
molpcules which Jordan invokes as the cause of bis 
postulated process of synthesis of molecules similar 
to a molecule present in the cell. His argument 
require.s, of course, that the stabilization occur only 
between identical molecules, or, at any rate, between 
molecules which differ only slightly. Moreover, since 
the phenomenon does not occur for two molecules in 
their lowest energy states, he assumes that there exist 
excited energy states differing from the lowest state 
by a small amount of energy /cT), so that thermal 
excitation raises the molecules to these excited states. 

Now let us examine Jordan^s argument. In addition 
to those objections which the author himself has 
pointed out we may advance the following ones. 

(1) The resonance stabilization between two iden¬ 
tical molecules is equal to the resonance integral 

^ ' quantum numbers 
for the stat^ involved in tlie resonance), which to be 
effective in determining the behavior of the system 
must be at least of the order of kT in magnitude. 
But tmder the e^sumed circumstances the resonmice 
het'meen unlike molecvXes would be nearly as great as 
that between like molecules.^ If the two molecules 
A and B are unlike, but have excited states with nearly 
the same energy difference from their normal 

states, then the resonance stabilization will be equal 
to the resonance integral; even if the energy values of 
the excited states for the two molecules differed by as 
much as one half the resonance integral 
the resonance stabilization would still be about three 
quarters as great as for identical molecules.*^ 

(2) For large molecules in solution, such as protein 
molecules, the complexity of the molecules and the 
perturbing influence of the environment would be such 
as to make the energy spectrum of a molecule effec¬ 
tively a continuum, and would wipe out the distinction 
between unlike and like molecules. 

(3) The reasonance stabilization is equal to the res¬ 
onance integral, and must be of magnitude kT or 
greater to be effective; t.e., it must be as groat as 


s This is found to be so by evaluating the roots of the 
secular equation corresponding to the perturbation. 

s The relation between the amount of resonance stabili¬ 
sation and the energy difference of the resonating states 
is given, for example, by L. Pauling. ' * The Nature of the 
Chemical Bond," p. 18. Cornell University Press, Ithaca, 
N.Y. IMO. 


the energy difference between ground state and excited 
state. On the other hand, the theory requires the 
excited state which is involved to be non-degenerate. 
But by definition a ^^non-degenerate’* state in per¬ 
turbation pi'oblems is one for which the energy dif¬ 
ferences with all other states are greater than the 
resonance integral; hence Jordan’s argument is incon¬ 
sistent. 

Summing up, then, we find that under the condi¬ 
tions of excitation and perturbation prevailing in 
aqueous solutions the resonance interaction could not 
cause a specific attraction between like molecules and 
therefore could not be effective in bringing about auto- 
catalytic reactions. 

It is our opinion that the processes of synthesis 
and folding of highly complex molecules in the living 
cell involve, in addition to covalent-bond formation, 
only the intermoiccular interactiojis of van dcr Waals 
attraction and repulsion, electrostatic interactions, 
hydrogen-bond formation, etc., which are now rather 
well understood. These interactions are such as to 
give stability to a system of two molecules with com¬ 
plementary structures in juxtaposition, rather than 
of two molecules with neocBSarily identical structures; 
we accordingly feel that complementariness should be 
given primary consideration in the discussion of the 
specific attraction between molecules and the enzymatic 
synthesis of molecules. 

A general argument regarding complementariness 
may be given. Attractive forces Wtween molecules 
vary inversely with a power of tlie distance, and 
maximum stability of a complex is achieved by bring¬ 
ing the molecules as close together as possible, in such 
a way that positively charged groups are brought near 
to negatively charged groups, electric dipoles are 
brought into suitable mutual orientations, etc. The 
minimum distances of approach of atoms are deter¬ 
mined by their repulsive potentials, which may be 
expressed in terms of van der Waals radii; in order to 
achieve the maximum stability, the two molecules must 
have complementary surfaces, like die and coin, and 
also a complementary distribution of active groups. 

The case might occur in which tlie two complemen¬ 
tary structures happened to be identical; however, in 
this case Also the stability of the complex of two 
molecules would be due to their complemcntarmess 
rather than their identity. When speculating about 
possible mechanisms of autocatalysis it would there¬ 
fore seem to be most rational from the point of view 
of the structural chemist to analyze the conditions 
under which eomplementariBess and identity might 
coincide. 

From the biological side it would seem most rational 
to postulate the possibility of both processes; vie., 
formation of complementary non-identical structures 
and formation of complementary identical structures, 
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and to proceed by analysing expenmental data for 
cloar-cnt evidence as to their occurrence. 

Liktub Paulino. 

QATEB and CbELLIN LABOftATOBlES 
or Ohjcmistky, 

Califobnia Institute or Tkchkouxjt 

Max Dblbbuck 

Physics Dkpabtmknt, 

Vanderbilt Universitt 

A NKW CALCULATION OF THE C = C BOND 
STRENGTH AND OF CERTAIN 
RESONANCE ENERGIES^ 

In the current table of bond enei^ies® used for inter* 
relating the structures of molecules and thermal data 
relating to them and for predicting resonance ener¬ 
gies, a strength of 100 is assigned to the C = C bond. 
(Bond strengths are given in kcal./mole units, bond 
lengths in Angstroms.) This value appears to be at 
variance with the data relating to ethylene and allene. 

The heat of combustion of gaseous ethylene^ is 
337.28. The heat of combustion of gaseous methane® 
is 212.79. Writing 4d for the amount by which the 
ethylene C -11 bonds exceed the methane bonds in 
strength, we deduce that the C = C bond in ethylene 
has the strength 94.29-4d. Using the heat of hydtx)- 
genation* of ethylene 32.58 and the heat of combustion 
of ethane® 372.81, it follows that this bond strength is 
94.61-4d. Correspondingly, from the heat of hydro¬ 
genation^ of allene 71.28 and the heat of combustion 
of gaseous propane® 630,67, it follows tliat the strength 
of the C = C bond in allene is 92.57-2d', where d' is 
the amount by which each allene C-H bond exceeds 
the methane bond in strength. The C-H bond length® 
in ethylene and in allene is quoted at 1.087, which is 
smaller than the C - H bond length® in methane, quoted 
at 1.093. Hence it must be presumed that d and d' 
are positive and that the C = C bond strengths in 
ethylene and allene are less than 94.29 and 92.57, 
respectively. 

This considerable modification in the C=:C bond 
strength implies a considerable modification in the 
resonance energies of benzene, naphtlialene, etc., as 
at present defined.® For example, the resonance 
energy of benzene, defined as E-E', where E is the heat 
of formation and E' the sum of the strengths of 3C - C 
+ 3C = C +6C-H, is now increased by at least 17: 
naphthalene correspondingly, whose E' function in¬ 
cludes 5C = C bonds, has its resonance energy increased 
by at least 28, and for anthracene and phenanthrene 
tile increase is at least 39. Other molecules have their 
resonance energies increased at least by the following 

1 Contribution from the Chemical Laboratory of the 
Johns Hopkins University, Baltimore, Md. 

* Pauling, “Nature of the Chemical Bond, “ 1939, 1940. 

s Rossini, Zad. and Eng, Chem., £9 1 1424, 1937. 

« KisUakowsky et ol., Jour, Am, Chem, fioc., 66: 137, 
1936. 

Jour. Chem, Phye,, 6 : 680, 1988. 


amounts: pyridine, furan, pyrrole and thiophene 11, 
quinoline and indole, 22, oarbazok 34, and so on. 

Dobothy Wmnoh 

The Johns Hopkins University 

AVOIDING OBVIOUS RESIDUE FROM N1CO-* 
TINE-BENTONITE SPRAYS' 

Bsoause of reports, from many places, of the un- 
Hatisfactory obviously heavy residue on fruit and 
foliage resulting from the use of nieotine-bentonite 
combinations, we wish again to call attention to our 
experience. 

Using Wyo-JeJ bentonite obtained from the Wyodak 
Chemical Company, Chicago, Illinois, we proceeded 
first to wet weighed portions of bentonite, using a 
mechanical stirrer, before adding the nicotine. The 
spray resulting from this method left a very marked 
residue on fruit and foliage which was quite obvious 
from some distance. The trees gave the appearance 
of vegetation which has been covered with dust along 
a very dusty dirt road. McCrory and Vinson® de¬ 
scribed in 1938 a method of mixing nicotine sulfate 
(Black Leaf 40) and bentonite which gave no obvious 
residue when the material was used as a spray. The 
method consists in adding a known quantity of Black 
Leaf 40 to a weighed portion of dry bentonite. The 
materials are mixed in the dry condition with a stick 
or other suitable stirrer. The mixture is then allowed 
to stand in a tightly closed container over night. By 
the following morning the lumps crumble and all is 
passed through an eighteen-mesh screen. The screened 
combination disperses readily in the spray tank to 
form a stable suspension. Such a spray gives no 
obvious residue on fruit or foliage. Eight sprays of 
such a preparation in 1938 and six in 1939 resulted 
in no obvious residue. Certainly there was no sugges¬ 
tion from the appearance of the fruit at harvest that 
any kind of cleaning was necessary or desirable. 

Control of codling moth by such a nicotine-bentonite 
combination gave results which compared very favor¬ 
ably with that obtained by the standard spray of lead 
arsenate. About eighty-seven thousand apples were 
counted from the sprayed plots in 1939. The per¬ 
centage of clean fruit from plots sprayed witb the 
nicotine-bentonite combinations was 92,4 and the per¬ 
centage of clean fruit from the lead arsenate plot was 
91.3. The number of eutnes was slightly reduced and 
the number of stings was greatly reduced under those 
for the lead arsenate. 

C. G. Vinson 
S. A. MoCboey 

University or Missouri 

'Gontribution from the Department of Horticulture, 
Missouri Agrioultural Experiment Station Journal Series 
No. 634. 

■ S; A, MeOrory and C. G. Vinson, Mo, Agr, Msep, 8ta, 
Res, Bull, No, 292, 1938. 
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SOME RESULTS OP COLCHICINE 
INJECTIONS 

iNJfiOnOKS {P<!ter Gray method) of 0.02 ec of a 
0.0001 per cent, solution of colchicine used on develop¬ 
ing 24-hour chick embtyos have shown the following 
results: (1) four of 20 injected eggs hatched, two 
males and two females; the hatched chicks have now 
reached the age of 9J months, except for one hen which 


been saenfioed for histol^gkal studies* {2> Tho 
eombg and wattles in both sexes are abnormally 
approximately of twice the aise of normal chickens; 
(3) Two of the tail fathers of the roosters have become 
greatly elongated. (4) The hen kept in the cage with 
one of the roosters lays non-hatehing eggs at the rate 
of one every two or three days. Edna HiGBSifi 
University or Pittsburoh 
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SCIENTIFIC BOOKS 


AVIATION MEDICINE 

Principlea and Practice of Aviation Medicine. By 
Harry G, Armstrong, B.S., M.D., Captain, Medical 
Corps, U, S. Army, and director, The Aeromedical 
Research Laboratory. 496 pp. Baltimore: Wil¬ 
liams and Wilkins Company. 1939. $6.50. 

Aviation is becoming one of the major factors in 
history. Gunpowder overthrew the feudal system. 
Steam created the modern industrial civilization. 
Electricity and the petroleum motor have profoundly 
altered the conditions of modem life. But not one of 
these factors has ever, within so brief a period, ex¬ 
hibited a greater power to influence the course of his¬ 
tory than has aviation. Even as these words are writ¬ 
ten, sea i>owor, long the dominant force in interna¬ 
tional affairs, is challenged by power in the air. 

For efficiency and safety in the use of any great dis- 
dovery or invention two factors are required: perfec¬ 
tion of materiel and selection and training of person¬ 
nel—the machine and the mechanic—the gun and the 
man behind it, The railroad and the steamboat in 
their early days caused numerous fatalities, but these 
means of travel have gradually been improved until 
now a railroad train and a steamship are almost 
havens of safety. Modem industry has involved 
many new health hazards—chiefly those of industrial 
poisoning—which medical .science is now striving to 
control. In these illustrjations the requirements of 
safety apply more to improvements in the machines 
and industrial methods than to the human element. 
Careful selection of personnel is rarely needed* In 
aviation, however, the balance is the other way. Even 
when the machbes of flight were in their crude be¬ 
ginnings, the crashes and fatalities due to the human 
element were many times more frequent than those 
due to mechanical defects and failures. And, as ex¬ 
perience has accumulated, the advances b aerial engi¬ 
neering have greatly dimbished the hoasards of the 
materiel of flight, while the hazards involved in the 
personnel—those inherent in the nature of the aviator 
*^ave been relatively far less effectively counter¬ 


acted. Hence the need for the new science of aviation 
medicine—the physiology of man in the air. 

Man is not naturally an aerial animal. In his ‘con¬ 
struction there are, indeed, finely designed instru¬ 
ments, notably the vestibular apparatus and semicir¬ 
cular cauals of the ear, which serve his cousins the 
monkeys admirably in controlling the muscular coor¬ 
dination of long swings and leaps from the limbs of 
one tree to another. But in the monkey, as in the 
tumbler of the gymnasium and the trapeze performer 
of the circus, the individual himself makes the initial 
movement, which the organ of eciuilibrium enables 
him an instant later to meet with a counteracting 
movement. Not so the aviator. If a movement of the 
airplane, in which he is passive, swings him in one 
direction, the stimulus to the inner ear, instead of 
mducbg a righting reaction, may induce a so-called 
^Torced movement,” which, instead of leading to recov¬ 
ery of equilibrium, may hurl the plane and hibself to 
destruction. 

In the book here under review the chapters (XIV 
and XV) dealing with ^^aerial equilibration and orien¬ 
tation” and with ‘‘^air sickness” have on this account 
the greatest general interest. It is clearly shown that 
the two functions of the ear—equilibrium and hear¬ 
ing—are entirely distinct. '^Mon on the pound main- 
tabs himself and orients himself in relation to hU 
environment by means of sensory impressions from 
bis eyes, vestibular apparatus, deep sensibility 
(muscle, joint and tendon sense), viscera and skb,” 
In the air even vision, the most important of the 
senses, becomes baccurate. As the height above the 
ground increases, the tilt of the plane becomes increas¬ 
ingly difficult to judge. In 4'blbd flight” and at great 
altitude the pilot must adjust the level of his plane 
by an artificial horizon—a gyroscope; and must often 
act directly against what his sensations dictate. The 
senses of equilibrium and sight are both mialeadittg, 
and ^*the messages sent to tiie brain are false.” More 
reliable, perhaps, are the somatic senses w}u^ eniAde 
the pilot to by the seat of his pants.” 

^^Airsi(^^s” is essentially the same disorder 
sickness. Persons susceptible to one are suseeptS^l^ id 
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ib« other^ but no ship on th« aea «vor toasod und 
pitched and rolled its orew and passengers as does an 
a^hme in ^‘stunting’* or iu “bumpy” air. But why 
the vestibular apparatus induces this misery is no 
clearer in relation to airsickness than to seasickness. 

Wholly distinct are the effects of anoxia: the condi¬ 
tion induced by the decreased pressure of oxygen at 
great altitudes. As a name for this condition the 
author adopts the term “altitude sickness.” He shows 
that it is essentially the same as the “mountain sick¬ 
ness” which has been the object of so much interest to 
physiologists from the studies of Paul Bert down to 
the present time. Like the “mountain sickness” of the 
alpinist the “altitude sickness” of the aviator occurs in 
two forms; the acute form in which oxygen deficiency 
for a brief period abolishes musciilar coordination and 
control and even consciousnesS| and the chronic form 
resulting from repeated subacute exposures and 
resembling the “atalenesa” of the over-trained athlete. 

Under the term “aeroembolism” a condition is jms- 
tulated for aviators in rapid ascents to extreme alti¬ 
tudes esBcntiully like the caisson disease, which is the 
result of too rapid decompression after work under 
compressed air in deep diving and subaqueous tun¬ 
neling. In how far such effects can occur at the alti¬ 
tudes now commonly attainable is still uncertain *, but 
if the stratosphere is to be invaded this hazard, as 
well as that of “altitude sickness,” will have to be met. 
It will require that the air pressure in the cabin of the 
plane shall be kept up at least to that of an altitude of 
10,000 feet. 

Excellent discussions are given of the requirements 
for the aviator in respect to his eyes, ears, throat, 
lungs, heart, nervous system and his neuropsychic 
character. The care that must be taken of his health, 
physical and mental, equals or exceeds that for the 
athlete in striert training. Aviation is a profession 
that makes such demands on both body and mind— 
particularly the mind—as no other calling has ever 
made before. 

With these considerations before us it needs no 
otrgament to establish the enormous importance of 
aviation medicine. Without this new science there 
ean be ho safe commercial aviation and no efficient 
military aviation; and without an efficient aviation 
corps no notion can now be immune from attack. 
This book is the first in its fi^d in America, and is 
therefore a contribution of great importance. It is 
enoyelopodio in scope, and for the most part accurate 
in details. Only on two topics, which happen to fall 
wiHiiin the reviewer's eoinpetenee, has it gone astray. 
Ihl^ Are the ao^eatled *^ronie carbon monoxide 
Asphyxia” (pp. l?4-75), and the history of the initial 
lhve^%aUons in America oh pilot fitness (pp. 10 and 


As regards carbon monoxide the curve quoted for 
the blood concentration is that for equilibrium: its 
values would be attained only after infinite time. The 
curve that would express the concentrations in the 
blood after finite periods of exposure would have 
ordinates only about half os great. Equally mislead¬ 
ing are the statements quoted in regard to so-called 
“chronic carbon monoxide poisoning.” They are 
token from one of the numerous clinical writers who, 
knowing next to nothing about carbon monoxide 
asphyxia, find it convenient to diagnose their neurotic 
and hypochondriacal, but quite unexposed, patients 
as suffering from this alleged chronic disorder. 
Further investigation of this topic is important in 
connection with aviation; for, as the author recog¬ 
nizes, any appreciable amount of carbon monoxide in 
the blood adds to the strain of low oxygen and the 
resulting “altitude sickness.” 

The author^s failure to do justice to the initial 
American investigations on “pilot fitness” arises from 
his having entirely overlooked the papei*s in which 
they wen‘ first reported.' Accordingly, he credits to 
European sources ideas and discoveries that w'ere 
really American. He makes such statements as that 
“The Flack [British] bag was the prototype of the 
first rebreathing apparatus developed in the [Ameri¬ 
can] Medical Research Laboratory.” Actually the re¬ 
viewer had been using such an apparatus for the 
laboratory instruction of students for several ycai‘s be¬ 
fore the United States entered the war. During those 
years two men of outstanding scientific ability, Ed¬ 
ward C. Schneider and James L, Whitney, had car¬ 
ried on investigations in my laboratory. Accordingly, 
when I was asked to organize the laboratory and plan 
the re.search work on pilot fitness, I centered it on the 
so-called “rebreather” as the simplest means of imitat¬ 
ing altitude, and called Schneider and Whitney into 
the aviation service. Their work with the “re¬ 
breather” marked the beginning of thorough scien¬ 
tific study anywhere on the capacity of pilots to with¬ 
stand low oxygen, We got little or nothing from 
foreign sources for the very good reason that at that 
time there was ahnost nothing to get. How^ clear is 
the case for American priority in this field is demon¬ 
strated by the recent investigations of Krogh and 
Christensen^ in this field which they recognize to have 
developed from this pioneer American work. 

The format and typogi*aphy of the book arc of the 
grade that we have learned to expect from its 
publishers. 

YANDKLii Henderson 

YAiiiK UNivEBsiry 

i J'oamol of the American Medical Association, 26: 
ISae-UOO, October 26, 1918. 

aikond. Arch, Pkysiol., 73: 17 and 145, 1936. 
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SOCIETIES AND MEETINGS 


THE ACADEMY CONFERENCE^ 

Thk Academy Conference held its thirteenth annual 
session in the Desliler-Walliok Hotel at ColumbuS) 
Ohio, on the afternoon of December 27,1939. 

The conference is composed of (1) representatives 
named for membership in the council of the American 
Association for the Advancement of Science by the 
academies and (2) members of the executive coim 
mittee of the association. Each affiliated academy 
names one representative to be a member of the coun¬ 
cil of the association and that representative is ex- 
officio a member of the Academy Conference. In addi¬ 
tion the Academy Conference welcomes the attendance 
of anyone interested in the interrelationships of the 
academies and the association. The object is to pro¬ 
mote cooperation among the affiliated academies and 
between them and the association. The officers consist 
of a ohairman, a vice-chairman and a secretary. A 
vice-chairman is elected at each annual meeting, and 
he in turn becomes the chairman the succeeding year. 

Those present included; 

Members of the Executive Committee of the American 
Association for the Advancement of Science t 

J, McKeen Cattell, Garrison, N. Y. 

Otis W. Caldwell, Boyce Thompson Institute, Yonkers, 

N. Y. 

Burton E. Iilvlngaton, Johns Hopkins University, Balti¬ 
more, Md. 

Eepres&niatives from the Affiliated Academies: 

Alabama Academy of Science 
J. H. GouUiette, Birmingham Southern College, Bir¬ 
mingham, Ala. 

American Institute of the City of New York 
Robert T. Pollock, 670 Lexington Ave., New York, 
N. Y. 

British Columbia Academy of Sciences 

C, McLoan Fraser, University of British Columbia, 
Vancouver, B. C., Canada 

Colorado-Wyoming Academy of Science 
F. E. E. Qermann, University of Colorado, Boulder, 
Colo, 

Georgia Academy of Science 
A. 8. Edwards, University of Georgia, Athens, Oa. 

Illinois Acjidemy of Science 
Lyell J. Thomas, University of Illinois, Urbana, Ill. 

Indiana Academy of Science 
Howard E. Enders, Purdue University, La Fayette, 
Ind. 

Iowa Academy of Science 
Joseph 0. Oilman, Iowa State College, Ames, Iowa 

Kansas Academy of Science 

y OolumbuB meeting, held in conjunction with the annual 
meeting of the American Association for the Advancement 
of Science. 


Roger C. Smith, Kansas State College, Manhattan, 
Kansas 

Kentacky Academy of Science 
Austin R. Middleton, University of Louisville, Louis¬ 
ville, Ky, 

Louisiana Academy of Science 

W. H. Oates, Louisiana State University, Baton 
Rouge, La. 

Maryland Academy of Science 
S. Karrer, 2724 N, Charles St., Baltimore, Md. 
Michigan Academy of Science 

A. Franklin Shull, University of Michigan, Ann 
Arbor, Mich. 

Minnesota Academy of Science 

H. K. Wilson, University Farm, St. Paul, Minn. 
Missouri Academy of Science 

R. T. Dufford, University of Missouri, Columbia, Mo. 
Mississippi Academy of Science 

Clay Lyle, Mississippi State College, State College, 

Miss. 

Nebraska Academy of Science 

W. C. Brenke, University of Nebraska, Lincoln, Ncbr, 
Now Orleans Academy of Science 

E. C. Faust, Tulane University School of Medicine, 
New Orleans, La, 

North Carolina Academy of Science 
Bert Cunningham, Duke University, Durham, N. Caro¬ 
lina 

Ohio Academy of Science 

William H. Alexander, Hotel Normandie, CoJumbus, 
Ohio 

Pennsylvania Academy of Science 

V, Earl Light, Lebanon Valley College, Annville, Pa. 
South Carolina Academy of Science 
G. H. CoUings, Olemson College, Clemson, S. Carolina 
Tennessee Academy of Science 

F. G. Slack, Vanderbilt University, Nashville, Tenm 
Texaa Academy of Science 

S. W. BUsing, A. & M. College of Texas, College 
Station, Texas 

Virginia Academy of Science 
Edgar C. L. MlUer, Medical College of Virginia, 
Richmond, Va. 

West Virginia Academy of Science 
P. D. Strausbaugh, West Virginia University, Mor¬ 
gantown, W. Va. 

Wisconsin Academy of Sciences, Arts, and Letters 
E. M. Gilbert, University of Wisconsin, Madison, WU, 

Chiests attending the Academy Conference: 

Karl F. Oerlein, State Teachers College, Oalifomia, 
Penna. 

Don O. Baird, Sam Houston State Teachers College, 
Huntsville, Texas 

H. H. Sheldon, New York University, New York, N, T. 

Dr. Cunningham, the chairman, opened the confer* 
enee. The secretary stated the procedure which has 
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been followed in past years in the election of officers. 
It has been the custom to elect at the beginning of the 
session a vice-chairman who assumes office at the close 
of the business session of the succeeding meeting. This 
custom of having the chairman assume the chair in the 
middle of the session has not been satisfactory. After 
discussion, it was moved, seconded and voted that the 
chairman, Dr. Cunningham, preside throughout the 
present session and that the vice-chairman, Dr. Gilman, 
serve as chairman during the next session of the con¬ 
ference. A oommittee was appointed to nominate a 
vice-chairman. This committee, E. C. L. Miller, Roger 
Smith and Ernest Carrol Faust, presented the name 
of P. D. Slrausbaugh. The recommendation was 
unanimously approved. 

The following program was then presented: 

(1) Report of the Subcommittee Appointed to Confer 
with the American Institute on Problems of tlie Junior 
Academy. 11. E. Enders, Indiana Academy of Science. 

(2) Report on (a) The Usefulness of the Academy 
Research Grants of the A.A.A.8.—in Retrospect and in 
prospect; (6) On What Basis Should Junior A.A.A.S. 
Membership Awards be Made. E. C. Faust, New Orleans 
Academy of Science. 

(3) Can the Academy Servo as a Unifying Agent for 
the Various Scientific Organiaations of the State? P. D. 
Strausbaugh, West Virginia Academy of Science. 

(4) The Organization of a State Academy of Science, 
J. C. Oilman, Iowa Academy of Science. 

The special committee of representatives of the con¬ 
ference chosen at the Richmond session in 1938 to con¬ 
sider the relationship between the Junior Academy 
and the American Institute of the City of New York 
met in Indianapolis, Indiana, on February 11, 1939, 
This committee was composed of Otis W. Caldwell, 
representing the executive committee of the associa¬ 
tion; Bert Cunningham (North Carolina Academy); 
J. C. Gilman (Iowa Academy); E. C. L. Miller (Vir¬ 
ginia Academy); H. H. Sheldon, American Institute 
of the City of New York; Lyell J. Thomas (Illinois 
Academy), and H. B. Enders (Indiana Academy). 
Louis A. Asteil, of the Junior Academy in Illinois, was 
invited to meet with the committee. Dr. Miller was 
chosen chairman and Dr. Enders, secretary. The com¬ 
mittee considered: 

(1) The Aims, Objectives and Organization of Junior 
Acadotnies of Science. 

(2) Aims of the American Institute. 

(3) Possible Cooperative Relations with the American 
Institute in the Development and Promotion of Junior 
Aeademy Clubs. 

(4) Unification of Science Club Work through Coopera- 
tloiu 

In order to develop a plan to promote high-sehool 
aeienoe clubs as independent groups or as units of the 


State Senior Academies of Science the following mo¬ 
tions were passed by the committee. 

(1) In aiaiea which have a Stale Academy of Science 
and a Junior Academy of Science, any inquiring science 
elub seeking admission to the * * Associated Science Clubs ’ ’ 
is to be referred to the Junior Academy of Science of the 
state in which the club is located, for assignment of its 
membership. 

(2) In elates which have no State Academy of Soienoe 
and no organized high-school science clubs, any organiza¬ 
tion of its science clubs shall bear the name Associated 
Science Clubs” rather than the name ”Junior Academy 
of Science. * * 

(3) In states which have no State Academy of Science 
any inquiring high-school science club seeking admission 
to the * * Asst)ciated Science Clubs *' shall be referred to the 
particular state of its location for membership and be 

known as the ” Associated Science Clubs of-” 

(the state as the geographic unit). 

(4) In any state which has an organised State Academy 
of Science, hut no Junior Academy of Soienoe, it is advised 
that if or when ten or more high-school science clubs are 
organized, the general secretary of the American Associa¬ 
tion for tlie Advancement of Science be directed to recom¬ 
mend to the existing State Academy of Science an initial 
establishment of a Junior Aeademy of Science. 

The committee also recommended a continuing com¬ 
mittee be set up by the Academy Conference to pro¬ 
mote the interests of science clubs. 

E. C. Fatisl (New Orleans Academy) presented a 
summary of a study of “The Usefulness of the Acad¬ 
emy Research Grants of the American Association for 
the Advancement of Science in Retrospect and in 
Prospect.” 

The selection of a grantee or grantees by the acad¬ 
emy appears in most coses to be by special committees 
or members of the Executive Committee of the Coun¬ 
cil of the State Academy. The general trend is to 
grant funds to individuals who otherwise would be 
seriously handicapped in their research. 

An analysis of the types of research projects 
shows that out of a total of 162 projects, 42 were un¬ 
dertaken in physical sciences, 112 in biological sciences 
and 8 in social and applied sciences. One half of the 
grantees in the biological sciences undertook problems 
in the field of natural history and taxonomy. 

One third of the money was expended for materials 
and equipment: some for travel and field expenses and 
collection of material away from the place where the 
investigation was being conducted, some for photo¬ 
graphs and illustrations; some for technical assistants 
and statistical aid, and a small percentage for library 
facilities. More than one third of all the grantees have 
not furnished information as to the use of the money. 
Between 1935 and November, 1939, there were 178 
grants from funds made available by the American 
Association for the Advancement of Science. In 1936, 
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44 per cent, of the grantees published at least one 
paper each, resulting from the utilisation of the funds 
made by the grants. In 1937 approximately the same 
niunber of papers wore published by grantees. In 
1938 approximately 40 per cent, of the grantees pub- 
li^ed the results of their investigation. In 1939 up to 
November 1, 227 of the grantees had already published 
as a result of the 1939 grants. 

The following conclusions have resiilted from this 
inquiry: 

(1) The grant is usually made by a special committee 
responsible oither to the academy as a whole or to the 
executive group of the academy. 

(2) Approximately three fourths of all the grants have 
been made to persons working in the group of biological 
sciences, and of this number more than one half have 
selected research problems in the field of natural history 
and taxonomy. This might suggest that grantees either 
may not have modern points of view or may not be scien¬ 
tifically prepared to undertake research in more dynamic 
aspects of their subjects. Research grant coimnittucs of 
the academies should make serious study of the type of 
problem for which the grant is requested, so that the 
academies and the association may contribute to pro¬ 
ductive research. 

(3) With an increase in the number of grants made 
each year through the academies, there has apparently 
been an increase in the publication each year, although 
some of the publications consist only of preliminary ab¬ 
stracts or progress reports which apparently are not fol¬ 
lowed within a reasonable time by publication of complete 
results, 

(4) Secretaries of the academies should keep complete 
and up-to-date information on the development of the 
grantees’ projects. This information should be required 
from grantees. 

Dr. Faust also distributed a mimeographed copy not 
here included of an analysis of junior membership in 
the American Association for the Advancement of 
Science. 

P, I). Strausbaugh (West Virginia Academy) pre¬ 
sented a paper on “Con the Academy Serve as a Uni¬ 
fying Agent for the Various Organizations of a State, 
and How May This Be Done?'' 

In order to ascertain the interest in such a subject 
in other academies the following questions were sub¬ 
mitted to the Academy Conference representatives: 

(1) Has your Academy of Science made any attempt 
to bring the various ecicntific organizations of the state 
into affiliation with the academy? 

(2) If not, do you think the State Academy should 
function as such a unifying agency? 

(3) In your opinion, how idiould the academy proceed 
to effect such an affiliation of the various scientific organi¬ 
sations within the state? 

Replies were received from 20 represei^tives. Sev*- 


enteen Of these expressed positive interest; five re¬ 
ported eansiderable progress; two were doubtful, and 
one was not interested. 

Five academies have already succeeded to a degree 
in bringing about an afiSIiation of a number of organi¬ 
zations. 

In Kansas a committee on affiliation was first ap¬ 
pointed in 1931. Several meetings of representative 
groups have been held, and the Kansas Academy in¬ 
tends to carry on this program of affiliation. 

The Iowa Academy meets regularly with the Iowa 
Section of the Mathematical Association of America 
and the low^a Section of the American Association of 
University Professors. 

The Colorado-Wyoming Academy has from its be¬ 
ginning been a strong advocate of the idea of the uni¬ 
fication of scientific interests. For several years the 
Colorado-Wyoming Academy has had pennanent affil¬ 
iation with the Colorado-Wyoming Social Science As¬ 
sociation and the past year the Colorado Anthropolog¬ 
ical Society met with the acaden)y. 

In Missouri, the state Audubon Society, the Mis¬ 
souri Section of the Mathematical Association of 
America and the Speech Association of Missouri regu¬ 
larly meets with the Missouri Academy, In addition, 
the American Association of University Profeswrs 
and the various local medical associations have met 
with the Missouri Academy at various times, and a 
group which belongs to science clubs in the various 
colleges and junior ooUeges constitutes a section of the 
Missouri Academy. 

Affiliated with the Texas Academy are 15 senior 
societies, nine collegiate chapters of the academy and 
15 chapters of the junior academy. The affiliated or¬ 
ganizations have a conference which is very similar 
to the academy conference. This conference of affili¬ 
ated societies consists of the presidents and secretaries 
of these societies and the academy’s representative to 
the American Association for the Advancement of Sci¬ 
ence. The conference holds its meetings in oonjuno- 
tion with the annual meetings of the academy. 

From the evidence it is concluded that the academy 
can function as a unifying agent to secure affiliation 
of other scientific organizations within the state. 
The desirability of such an affiliation can scarcely be 
denied. Tactful approach is a necessity if success is 
to be achieved. The dominant idea must be the greater 
service through a closer cooperation of all Uie state 
organizations concerned with the cdvancement o£ sci¬ 
entific interest. 

The next paper, ^The Organization of an Acadetny,^ 
wag read by C. Gilman, of the Iowa Academy.: 

All the academies have one common objective-^-^e 
advancement of science within their teotidtory. Sndh 
a^demy meets at lesat once a yei^^ and ^ 
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meet more often*, some sap^Knrt a pablieation, some 
have a library and a few have museums. 

Many academies divide their member^ip into the 
foUpwing dassifioatiou: honorary fellows, fellows, 
members. Several aeademies have junior academies, 
but few provide a separate olassillcation for college 
students. The Iowa Academy has instituted a new 
class, ‘^fellow emeritus/^ for persons who have been £el> 
lows for 25 years and because of retirraaent are no 
longer financially able to pay their dues. Life mem¬ 
berships arc provided by most academies upon pay¬ 
ment of an amount of money which is designed to 
bring the academy sufficient interest to cover the 
annual dues. 

The secretary is the most important officer in the 
organization. He should bold his position for a period 
of years. 

The executive committee formulates the policies of 
the academy, and, therefore, its members should be 
active in academy work. In most academies the offi¬ 
cers constitute the executive committee. Section chair¬ 
men in some academies also serve on the executive 
committee. 

Some academies meet as a body, while others are 
divided into sections, the Missouri Academy having 20 
sections, and the other academies a lesser number. The 
interrelations between the branches of science seem to 
indicate that a simpler arrangement with opportunity 
for workers in interrelated fields to get together might 
be a better method of organization. 

Most academies meet once a year, but a few meet 
more frequently. The time for the spring meeting is 
becoming more and more a problem because of the 
fact that many other organizations hold spring meet¬ 
ings. Would it be possible for all the academies to set 


aside a week or a week-end in which the aeademies 
would meet? Such an arrangement would serve their 
common interests and enable academies in adjoining 
states to meet together. 

In the field of intersociety relationships there are 
many opportunities. The Academy Conference is a 
step in the right direction, but it has a long way to go. 
The Academy Conference enables representatives of 
the academies to meet and discuss common problems. 
It is desirable that the representatives of the various 
academies should be continued in that capacity over a 
period of years. It requires some time to become 
familiar with the functions of the Academy Confer¬ 
ence. If the academies would give their representa¬ 
tives the power to act on inter-academy matters, it 
would strengthen this body considerably. 

It is desirable that other local scientifie organiza¬ 
tions be invited to accept the advantages which result 
from affiliation with the academy. If the academy 
could be made the rallying point for these groups, both 
the local sociotjes and the academy would profit from 
these relationships. 

The effective academy is one with an active group of 
officers and continuing secretary, whose executive com¬ 
mittee, made up of those officers and the chairmen of 
the standing committees, is an alert group which ade¬ 
quately directs the work of the academy, not only its 
internal affairs but also its relations to the state in 
whicli it is situated. Further, it should be closely affil¬ 
iated with the American Association for the Advance¬ 
ment of Science and with any other scientific bodies of 
its particular locality. Such a group is a potent guid¬ 
ing force wherever it may be found. 

S. W, Bilsing 

College Station, Texas 


REPORTS 


GRANTS FOR RESEARCH OF THE GEOLOG¬ 
ICAL SOCIETY OF AMERICA 

Twbntt-nirb grants in support of special research 
projects were authorized by the council of the Geologi¬ 
cal Society of America at the April, 1940, meeting, as 
follows; * 

George P. WooUard, fellow, National Iteseareh Oounoil, 
Priaeetoa, New Jersey, is starting a gravimeter traverse 
Which is expected to eomplote a line from Washington, 
TX, 0., to hon Angeles. Data on the Washington to Pitts¬ 
burgh portion of the traverse are already available. The 
gravimeter has been made availablo by the Humble Oil 
a^ Beflhlng Oompany. The study shUuid yield knowledge 
of the ftmdamental strnetore of North America eompar- 
able to that relative to the structure of island arcs pro¬ 
vided the work bf IdeineM and collaborators. It Is a 
•tndy by ftavitational, geologUal and magnetic methods 


of the deeper parts of the earth ’b crust and the relations 
of anomalies to continental structure. The work will con¬ 
tinue throughout the coming smnmer. $3,000, 

W. J. Mead, Massachusetts Institute of Technology. 
Under the cooperative direction of Professors Mead and 
Bobley Evema the question of the reliability and limita¬ 
tions of the helium method of determining the age of 
ro^ will he investigated. Dr. Clark Goodman will con¬ 
tinue in immediate charge of the work. Three large 
masses of igneous rocks will be sampled for age determi¬ 
nations on their various parts and phases. The ultimate 
objective of the investigation is the establishment of a 
reliable means of determining the age of igneous rocks 
and the development of an absolute lime scale for the 
goolo^o column. $3,300. 

Brace L. Clark, University of California, Berkeley, re¬ 
ceived on additional sum for the completion of his studios 
of biie Cretaceous and Tertiary Badiolaria of western 
N^h America. $100. 
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Oharlos L. Camp, University of California, Berkeley, 
will continue tlie compilation of a bibliography of verte¬ 
brate paleontology for the period 1934 to 1938. The 
period 1928 to 1933 has already been covered, and a 
manuscript awaits publication by the society. The new 
volume is approximately half finished. $1,500. 

Chester Stock, California Institute of Technology, will 
continue his work on Tertiary fossil fish faunas of the 
Pacific Coast with the assistance of Dr. Lore B. David. 
The work is an extension of an earlier project and is 
expected to complete the study. $1,000. 

Norman D. Nowell, University of Wisconsin, will de¬ 
vote the latter part of the coming summer to a revisita¬ 
tion of the Wind River Mountains and adjoining ranges 
in western Wyoming to study the stratigraphy and pale¬ 
ontology of the Diiiwoody formation. The purpose of the 
study is to locate the Permo-Triassic boundary and to 
study the Permian history of the northern Rockies and 
adjoining parts of the Cordillerau geosynclino. $350. 

John T. Hack, Harvard University, wUl resume his 
studios of the genesis of certain circular structures in the 
Hopi Buttes country of Arizona. Dr* Hack has spent 
several seasons in the district and has discovered 50 or 
more of these structures, the average diameter of which 
is 3,000 feet, and which he believes are explosive vents 
rather than cauldron subsidences as interpreted by other 
workers. Pour to six weeks will be spent in the field 
during the coming summer. $200. 

John A. Allan, University of Alberta, will spend five 
weeks on a pack train field survey within the eastern slope 
of the Canadian Rockies in western Alberta. A number 
of trips into the area have been made in past years, and 
with the completion of the project contribution will be 
made to the knowledge of the Rocky Mountain geosyncline. 
The geological section will be made between latitudes 52* 
and 53* in the vicinity of the North Saskatchewan valley 
and will complete a section extending westward from the 
front thrust at least as far as the Continental Divide. 
$700. 

Arthur D. Howard, Now York University, Washington 
Square, will continue his study of the pediment gaps of 
the Sacaton Mountains of Arizona. The pediment gaps 
are low cols in the divide at the heads of the pediment 
embay men ts and they have a possible bearing on the 
origin of the pediments. To date pediment gaps are the 
only important features associated with pediments which 
have not been examined critically in the field. Dr. How¬ 
ard expects to spend four weeks in the field daring the 
coming summer and thereby round out available informa¬ 
tion on the origin of pediments. $215. 

Frank F. Grout, University of Minnesota, will maintain 
the laboratory for rock analyses of research grade with 
the assistance of this additional grant to guarantee con¬ 
tinued operation. The laboratory contributes to a great 
variety of fundamental problems such as the composition 
of the earth’s crust, the differontiation and contamination 
of magmas, dlagonesis of sediments and the processes of 
metamorphism. The laboratory has been aided since 
October, 1934, has proven to be of inestimable service to 
petrologic research and is patroniaod by a large number 


of research workers. More than 800 analyses have been 
made. $2,000. 

Vladimir J. Okulitoh, University of Toronto, will extend 
his researches on the American Pleospongia from fields 
already studied in eastern Canada to include the collections 
at the United States National Museum and the Museum 
of Comparative Zoology at Harvard. This work will com¬ 
plete the description of the American representatives of 
this class heretofore practically unknown and will make 
the material available for comparison with that already 
described for Australia, Siberia and Europe. $130. 

Max Demorest, Sterling follow, Yale University, will 
continue work now in progress on field studios of glacial 
petrofabrics and laboratory research on the physics and 
deformation of ice. This work has been supported by 
two previous grants. During the coming summer Dr. 
Demorest will spend ten weeks at Mt. Rainier making 
petrofabrie determinations of ice orientation and its rela¬ 
tion to the various stress conditions found in the glaciers. 
He will contijiuo his cold storage laboratory experiments 
at New Haven during the succeeding academic year and 
through the summer of 1941. The work at Now Haven 
, is also supported by a National Research Council fellow¬ 
ship. $1,000. 

A. J. Eardloy, University of Michigan, will spend a 
month in Utah to complete geologic mapping in a study 
of the physiography and structure of the north central 
Wasatch Mountains. He will examine the pre-Pennsyl- 
vanian and post-Cambrian stratigraphy for the solution 
of certain fault problems and will contribute further 
details on the Laramide and Basin Range deformations. 
$ 200 . 

Lincoln Dryden, Bryn Mawr College, will supervise the 
sampling and heavy mineral analysis of Triassic sediments 
of the Atlantic Coastal Plain. Professor Dryden has 
been working on the heavy minerals of the Piedmont and 
Coastal Plain for several years and will now extend his 
studies over to the Triassic sediments. Several hundred 
samples will be analyzed, and it is hoped that the resnlts 
will contribute to a knowledge of the source of the Coastal 
Plain and Triassic sediments and to the drainage prob¬ 
lems of the region. $300. 

Bay E. Wilcox, University of Wisconsin, will return to 
the Yellowstone plateau to continue his study of the origiii 
of mixed rhyolito-basalt rocks already investigated on 
Gardiner River. Dr. Wilcox will investigate the role of 
assimilation in the production of the mixed rocks, as well 
as the possible mixing of simultaneous outpourings of true 
lavas, and hopes to contribute data on the areal relation¬ 
ships between possible eo-ex;isting magma chambers. $500. 

Francis Birch, Harvard University, received assistance 
for his research looking to the determination of the 
velocity of propagation of shear weaves and rigidity of 
igneous rocks. This is a laboratory research producing 
pressure and temperature conditions supposed to exist in 
a 30-km crust, Pressures up to 10,000 kg/cm^ and tem^ 
peratures up to 600* C. will be applied simultaneoiudj. 
The results of the invostigation will contribute toward a 
solution of the fundamental question of the eonstltutloa 
of the upper layers of the earth. The work is a part of 
the program of researches in experimental geology and 
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geopbygieB at Harvard under the joint guidance of Pro¬ 
fessors Daly and Bridgman. $3»600. 

Charles 8. Dennyj Dartmouth College^ trill study glaoial 
deposits in the Hanover-Oanaan area, New Hampshire, 
with view to determining the manner in which the last ice 
sheet disappeared from that region. A study will be made 
of the abundant water^laid glacial deposits and dry 
stream channels on hillsides apparently formed by ice 
marginal drainage and will throw light upon the current 
belief that, in Wisconsin deglaciation, down wastage 
played the leading part. $225. 

Frank M. Carpenter, Harvard University, will spend 
July and August In Porry County, Oklahoma, collecting 
from the Wellington formation material containing Per¬ 
mian insects. l>r. Carpenter has studied insects from the 
nearly contemporaneous Elmo limestone of Kansas, but 
apparently those faunas existed under very different 
environmental conditions, for the Oklahoma insects are 
decidedly different. The project will contribute to 
knowledge of Permian insects and to general problems of 
Permian stratigraphy. The American Academy of Arts 
and Sciences will also support the project. $300. 

Margaret F. Boos, University of Denver, will investi¬ 
gate the ])cgmatite dikes and wall rocks associated with 
various granite piutons of the Front Kauge in Colorado, 
speciftcally the inclusions and replacement minerals. It 
may be possible to determino wliich pegmatite dikes belong 
to each successive ])lutonic invasion or to determine the 
waves of replacement, assuming that the dikes wore estab- 
Uslied by the first mineralization and were later modified 
by solutions moving along the established avenues. $350, 

A. K. Miller, State University of Iowa, received an 
additional sum to aid in completion of a monograph on 
Ozarkian and Canadian cephalopods initiated by Drs. 
Ulrich and Foerste. Drs. Miller and Furnish will repho¬ 
tograph much of the material to be described in the 
monograph. $400. 

Samuel B. GoUUch, Agricultural and Mechanical College 
of Texas, and Morris A. Elms, San Antonio, Texas, will 
complete the mapping of the geology of the Buck Hill 
quadrangle of Brewster County, Texas. This includes 
part of the Davis Mountains, whose structure and petrol¬ 
ogy are quite complicated. The grant will be used largely 
for a petrologic and chemical study of a series of basalt, 
andesite, trachyte and rhyolite flows which, with inter- 
^ calated ash beds and conglomerate, aggregate over 1,000 
foot in thickness. The chemical and petrographic studies 
will indicate probable relationships and assist in the solu¬ 
tion of the stratigraphic and structural problems. $350. 

Stanley S. Ballard and John H. Payne, University of 
Hawaii, will secure improved analytical equipment to con¬ 
tinue periodic analyses of solfataric gases at Kilauoa 
volcano, and have gas-ooUecting equipment in readiness 
for the next suitable eruption of Mauna Loa and Kilauea. 
The grantees are respectively assistant professor of phys- 
* icB and assistant professor of chemistry at the University 
of Hawaii, The program of research has been under way 
for over three years with r^lar monthly analyses since 
September, 1938. The purpose of the research is to obtain 
a series of reliable analyses of the gases from a well- 
establlahed solfatara (the Sulphur Banksof Kilauea) 


and to study the possible correlations between such gases 
and volcanic activity. $450. 

Loris S. Bussell, University of Toronto. The strati¬ 
graphy of the interior plains of Canada, under study for 
many seasons and partly described in the literature, will 
bo rounded out during the coming summer by examination 
of key areas in western Canada not heretofore studied. 
Following the field work Professor Bussell will prepare a 
general treatise on the stratigraphy of the region. $450. 

Earl Ingorson, Geophysical Laboratory, will make a 
detailed field study of some of the gold-quartz veins of 
the Mother Lode of California, including mineral orienta¬ 
tion, in an effort to obtain new and more definite informa¬ 
tion about the mode of emplacement of the veins and 
their subsequent history. It is hoped to contribute to 
knowledge of mineral orientation in veins of this type and 
possibly of the motion of solutiona and conditions of pres¬ 
sure obtaining at the time of vein filling. Dr. Ingerson 
will enjoy full cooperation of Dr. Farmin of the Idaho 
Maryland Mines Corporation. $600. 

Alfred E. Loeblich, Jr., and Helen Tappan Loeblich, 
University of Chicago, will collect and study foraminiferal 
material from the Lower Cretaceous Washita group of 
southern Oklahoma and northern Texas. It is proposed 
to determine the stratigraphic range and areal distribu¬ 
tion of the species of Foraminifora and to study their 
environmental habitats. Phylogenetic relationships of the 
Washita Foraminifora to the Upper Cretaceous species of 
this region and to those of similar age in Europe are to be 
investigated. $250. 

Bousseau H. Flower, University of Cincinnati, will visit 
museums in Ottawa, Washington, Albany, Cambridge, 
Chicago and Columbus to iitudy collections of Devonian 
Nautiloidea and to preptire photographs and descriptions 
for a monographic treatment of these fossils, $500. 

Frank M. Anderson, Berkeley, California, will complete 
his long-eontinucd investigation of the stratigraphic, litho¬ 
logic and faimistic features of the Upper Cretaceous 
sequence hi California and Oregon. The project carries 
forward the grantee's general plan of supplying criteria 
for emending the past views as to the later Mesozoic on 
the American west coast, including the later Jurassic, the 
early Cretaceous, and upper Cretaceous. Paleogeographic 
data will bo contributed. $300, 

Bobert L, Nichols, Tufts College, will (1) complete his 
studies of the ^*Aa flow of Lava Butte, Oregon,'^ will 
(2) study a fissure about twenty miles long from which 
more than ten flows have been extruded, and will (3) study 
flows in the Lava Oast forest of Oregon with particular 
attention to the position and shape of * ‘ lava trees.'' Sev¬ 
eral weeks have boon spent in these areas in the past, and 
the purposes of the new studios are to determino the 
velocity of lava flow from the shape of lava trees and flow 
mechitnism of an aa flow. $280. 

H, U. Sverdrup, Scripps Institution of Oceanography, 
will direct an oxi>oditiou for the geological exploration of 
the central Gulf of California. The oceanographic vessel, 
‘^E. W. Scripps," will be used for a period of eighty 
days as a base for investigations of the submarine con¬ 
figuration, sedimentation and curront dynamics of the sea 
floor and reconnaissance study of parts of the surrounding 
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eoaat. The primary purpose of the expedition is to 
obtain information on the developmental stages of ivhat 
may be a modem geosyncline. The oceanographic work 
by Eoger Bevelle and F. P. Shepard will produce data 
regarding the environment of deposition of the marine 
Tertiary, especially the Miocene diatomaceous shales, rate 
of accumulation of diatomaceous muds, causes of the 
laminations in them and significanoe of their organic con* 
tent as a possible source of petroleum, information on the 
tectonics of the area with possible data bearing on the 
southward continuation of the San Andreas fault system, 
and new information on submarine canyons. The land 
exploration will bo carried out by W. S. W. Kew and 
C. A. Anderson in virtually unexplored territory difficult 
of access and of unusual interest. Studies of the marine 
Tertiary and of the thick interbedded volcanies should 


yield iiriormation dn the structure and earlier development 
of the great depositional basin, 12,500. 

G. E. Oondra, Univerrity of Nebraska, with the assis¬ 
tance of M. K. Kilos, will continue the photographing and 
description of his large colleetionfl^of Pennsylvanian and 
Permian Bryozoa in the preparation of monographic re¬ 
ports. Through many years Professor Oondra has col- 
loctod systematically through the Mid-Oontinent region 
and in New Menco, Arizona, Utah, Wy<nning and Bouth 
Dakota. He has collected in Bussia and studied the col¬ 
lections in Perm, Moscow, licningrad, Stockholm, Copen¬ 
hagen and London. The acquisition of material from the 
Glass Mountains of Texas and from Greenland has made 
the Nebraska collection the largest in the world. Work 
is already three quarters complete and will be continued 
through the remainder of the year. $1,400. 


SPECIAL ARTICLES 


THE SUSCEPTIBILITY OF CHICKS TO 
DIPHTHERIA BACILLI AND TOXIN 

In 1884 Loeffler^ described the effect of introilucing 
virulent diphtheria bacilli into various birds and ani¬ 
mals. Guinea pigs and rabbits were found to be 
especially susceptible. Later workers abundantly con¬ 
firmed the latter findings of Loeffler, and these two 
animals were adopted, to the virtual exclusion of all 
others, in the study of diphtheria. From the work of 
Behring, Erlich and others upon measurements of 
toxin and antitoxin, the 250-gram guinea pig became 
the standard for such purposes and remains so to-day. 

Among other tests made by Loeffler were those on 
several species of birds. Of thirteen finch-like birds 
or canaries inoculated intramuscularly with different 
strains of diphtheria bacilli, all died and at autopsy 
the oiganisms were found in large numbers in the tis¬ 
sues immediately surrounding the site of inoculation. 
All but one of eleven pigeons inoculated by various 
routes also succumbed to the infection. The effect of 
inoculating chickens (‘^fowls*^) intratracheally was 
less definite, although membrane-formation in some 
was observed. In 1899 Salter* reported that typical 
diphtheria baciUi were pathogenic for sparrowB, 
finches, yellow-hammers and the thrush, on tiie basis 
of a small number of observations. The studies of 
Loeffler and Salter on birds were apparently never 
pursued further. 

While retesting the pathogenicity of the diphtheria 
group of organisms for various species of birds and 
animals, it was noted that 7-day-old chicks regularly 
succumbed, following subcutaneous or intraperitoneol 
inoculation of strains of Corynebac$erium dipktheriae 
known to be virulent for r&hbita. Subsequent studies 

1 r. Loeffler, MittK a, d, k. Otmdhtaamie,, 2: 421-99, 
1884. 

*A. Balter, Trans. Jenner Init* Free. Med., Xiondon; 
2 s: 113, 1899. ' 


showed that death of the chicks rarely followed the 
inoculation of rabbit-avirulent diphtheria bacilli or 
diphtheroids. Moreover, as little as one guinea-pig- 
M.L.D. of diphtheria toxin regularly killed the chicks, 
while a high degree of protection was afforded by a 
previous injection of diphtheria ajiti toxin. Brief 
details of these cxperimentH follow. 

The cultures of C, diphtherias were isolated daring 
the course of local and nation-wide surveys, in which 
over 2,000 strains of diphtheria bacilli®* * were obtained 
from healthy carriers and persons with diphtheria. 
All these strains had previously been examined in 
this laboratory, and tested for virulence by the intra- 
cutaneons method in rabbits, developed by Fraser and 
Weld.® Strains referred to in this study will be 
designated as “virulent’’ or “avirulent” on the basis 
of that test. The organisms used in the experiments 
described in this paper were incubated for 48 hours in 
infusion-broth; 0.5 ec being the usual dose. 

In a preliminary experiment, week-old White Leg-* 
horn or Barred Plymouth Rocks were inoculated sub¬ 
cutaneously in the back near the insertion of the right 
wing with six different strains of virulent organisms, 
among which were strains of the gravis, mitis and 
intermediate types. Of eighteen chicks inoculated, all 
died within 48 hours, r^ardless of type of oxganisms 
or breed of chick used. Six chicks, previously injected 
intraporitoneally with 100 units of diphtheria anti¬ 
toxin, when inoculated with the same six virulent cul¬ 
tures, survived with no evident illness. Likewis$^ four 
chicks inoculated with four differwit strains of aviru- 
lent C. diphtheriae remained well. 

«W. H. Frost, M. Frobisher, Jr. Y. A. Van YoJken* ‘ 
ba^h and M. Levin, Am. Jowr. uygiem, 24: 558^86/ 

*M. Frobisher, Jr., Supplement io Am* Jowr* 

MeaUK 30; 2W5, No. 3, 1940. 

» D, T;Fra4«r and 0. B. Weld, Trani, May, Ben, Cdibtfa, 
(Beet T) 343, 1926. . \ ^ 
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Jix experitfient with B6Vi»u-4ftyM>l6 White 

Leghcnra ohioks, the following reaulte were obtaiBedi 
(I) Eaeh of twelve straiiis of virulent organisms was 
inoculated Bubeutaneously in one chick; all twelve 
okicka died within 24 ho^irs. (2) Twelve chicks, in¬ 
jected intraperitoneally with 200 units of antitoxin 
two hours previously, were inoculated subcutaneously 
with the same twelve strains; all twelve chicks re¬ 
mained well for two weeks or lunger. (3) Of twelve 
chicks inoculated with twelve diBierent strains of aviru- 
lent <7. diphtheriae, all but one remained well for two 
weeks. (4) Of ten chicks inoculated with ten different 
cultures of diphtheroids, all remained well. 

The protocol of a similar experiment with strains 
other than those mentioned above is shown in Table 3. 

TABLE 1 

EepBCT or Va&iqcs Strains or CoBtNSBACTBRiA in Chicks 



Result of 




V V 

Organism 

virulence 
test in 

s 

1 

■3 

"S 

1 


rabbit 

g 

1 

S 


C. diphtaeHatf 
(with antitoxin) 
C. diphtheriae 
(no antitoxin) 

C. diphtheriae 
C. meroeie 
C. peeudQdiph- 
thericum 


Positive 

10 

20 

4t 

0 

16 

I*Qsltive 

10 

20 

19 

1 

0 

Negative 

10 

20 

1* 

0 

19 

Negative 

10 

20 

1 

0 

19 

Negative 

10 

20 

0 

0 

20 


t The other etilck of these pairs. In each instance. eurvlvtMl 
with no visible lUnoss. 

* Only after 5 days; no paralysis observed. 

Two White Leghorn chicks were inoculated with each 
strain. The results are essentially the same as those 
obtained in the previous experiments. 

Altogether, of fifty unprotected chicks injected with 
35 different strains of rabbit-virulent C, diphtheriae, 
only one survived, and this after a severe illness, while, 
of 38 antitoxin-protected chicks injected with the same 
strains, 33 survived and 5 died, 3 of them from non¬ 
specific oauses. Of 36 oliioks injected with 26 strains 
of ttvirulent C, diphtheriae, 34 survived and 2 died. In 
addition, of fifty chicks receiving thirty strains of 
diphtheroids, both C. xerosis and C, pseudo^phtheru 
aU but one survived witli no apparent illness, 
the possibility of using chicks as test subjects in 
dcfterroining the virulence of cultures of C, diphtheriae 
is thus clearly indicated. 

Besulta obtained with toxic filtrates were equally 
definite. A preliminary experiment has shown that 
ducks succumb to intraperitoneat injection of as little 
as 0.& guinea-pig-M.L.D. of toxin. In Table 2 details 
are given concerning a group of 48 chicks receiving 
five different doses of toxin. The data indicate a 
BuseepUbility approximating that of 250-gram guinea 
Jhi those chicte designated as paralysis 
of the winga and legs was a prominent feature. The 
<^f6ka giyc^ doses of toxih kyger than 1.0 M.L.D. 


XABI4H 2 

Ewscr OF VAtuovB Dosis or Diphthboha Toxin Upon 
' ssvrn-Day^ld wmm iJBQUoaN Cniotta 


I>ofl« of toxin 
M.LD.b) 


Chlcki 

Injected 


Fate 


3.0 

0.5 


0.1 


6 6 dead within 20 houre 

12 11 dead within 40 houra 

1 very lU for 36 houm, sur¬ 

vived, later abowed paresis 

13 6 dead within 72 hours 

.3 " a days 

2 111 for 2 days, Murvived, later 

showed pai^s 

2 no evident illness 

13 2 dead within 72 hours 

3 " “ 6 days 

2 moribund and killed on fifth 

day 

1 dead after 6 days 

3 U1 for 2-3 days, survived, 

later showed paralysis 

2 no evident Illness 

0 3 sUghtly 111 up to 96 hours, 

survived, no damage 

3 no evident Illness 


died promptly. Those i*eceiviug loss than 1.0 M.L.D. 
also Bometimes died or wore ill, but the effect of the 
toxin was definitely delayed, and paralysis was some¬ 
times not manifest for 36 hours. The contrast between 
1.0 MX.D. and 0.5 M.L.D. in this respect, for example, 
was quite evident. The reaction to a given dose seemed 
to bo more uniform in the chick than is the case with 
guinea pigs. 

Thus, it has been shown that seven-day-old White 
Leghorn chicks succumb regularly within 48 hours to 
subcutaneous injections of 48-hour infusion-broth cul¬ 
tures of strains of (7. diphtheriae which are virulent 
for rabbits. The chicks are rarely, if at all, affected 
by similar infections if protected by intraperitoneal 
injections of at least 200 units of antitoxin given 2 
hours before. Cultures of C. diphtheriae and of diph¬ 
theroids, previously shown to be avirulent for rabbits, 
have no perceptible effect on the chickens. 

Fuither, it has been demonstrated that woek-old 
White Leghorn chicks have about the same degree of 
susceptibility to diphtheria toxiu as 250-gram guinea 
pigs. 

These experiments clearly indicate the value of the 
chick in the study of the diphtheria group of organ¬ 
isms. It is possible that both virulence tests and tests 
for the potency of diphtheria toxin can be satisfac¬ 
torily m^e in week-old chicks. The economic advan¬ 
tages are obvious.* 

Mabtxv Frobisher, Jr. 

Thb Johns Hopkins School or 
HTSfXNX AND Public Health 

THE ANTI-TRYPTIC PROPERTIES OF 
HEPARIN 

iNVJwmOATiONS of the possible prolongation of in¬ 
sulin aotkm by inhibitors of proteolytic activity^ have 

• The author takes pleasure iu acknowledging, witli ap* 
preeiatlon, the teebnioal assistance of Br. Elizabeth I. 
Parsons and the advice and encouragement of Br. Thomas 
B. Turner* 
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led to the discovery that heparin is a trypsin inhibitor. 
This resulted from the examination of many cotn- 
pounds in a search for a simple substance which might 
retard the activity of specific proteases. 

Crystalline trypsin inhibitor is a powerful anti- 
pro toase^ but the preparation of this compound is 
time-consuming and the yields comparatively small, 
hence the search for a substitute. Blood plasma, while 
a good source of anti-protease activity, is too complex 
a mixture to permit a carefully controlled study, and 
the yield of tiypsin-inhibitor which may be isolated 
from plasma^ is apparently only a small fraction of its 
total inhibitoiy power. Similarly, the amino-acid con¬ 
centrate of Northrop*"* as well as the anti-trypsin of egg 
white of Balls and Swenson,^ while comparatively 
simple to prepare, did not lend themselves easily to 
further purification in our hands. Heavy metals as 
well as certain basic dyes are strongly anti-tryptic, but 
the addition of these substances to the proteases caused 
the latter to be precipitated from solution, a phenome¬ 
non which might easily explain the anti-protease activ- 
ity. 

Many basic dyes are powerful anti-coagulants,^ and 
our obsen'ation that they rnny inhibit proteolysis sug¬ 
gested a relationship between the two processes. It was 
therefore logical to proceed to an investigation of 
heparin. 

Table I presents representative data of the effects of 
heparin on tJie hydrolysis of casein by tryp.sin and 

TABf.E I 

Effect of Hbcaiun on Diokstion of Casein by Tutpbin ano 

Chtmotbypsin at 38® C Formol Titration of 3 mi. 

Samples of Diqestton Mixture Expressed 
inmlofNaOH. (N/10) 


AdCfHi m cc of 

6 per cent, casein 



Time in minutes 



after 30-minute 
contact 

in' 

30' 

60' 

120' 

180' 

300' 

480' 

1 ml trypsin 

1 ml HaO 

.01 

.06 

.14 

.20 

.33 

.43 

.63 

1 ml trypBin 

1 ml heparin 

.00 

.00 

.04 

.07 

.13 

.20 

.29 

1 ml chymotrypsin 
1ml HaO 

.05 

.11 

.18 

.25 

.31 

.39 

.48 

1 ml chymot rypsin 

1 ml heparin 

.04 

.11 

.10 

.26 

.30 

.30 

.48 


chymotrypsin. These proteases were isolated from beef 
pancreas and recryatallized according to the techniques 
described by Northrop and Kunitz.® The heparin^ was 

1M. K. Horwitt, Am, Jour, PhyMol. (Proceedinga)j 
129: 89, 1940. 

2 A. Schmitz, Zeit, phyaioL chem,^ 265: 234, 1938. 

8 J. H. Northrop, Jour, Otin, PhysioL, 4: 227, 1921. 

*A. K. Balls and T. L. Swenson, Jour, Biol, Chem,, 
104: 409, 1934. 

8H. Hermann, Shand, Arch, Physioh, 76: 125, 1937. 

«J. H. Northrop, “OiystaUine Enzymes/' Columbia 
University Press, 1939. 

7 Obtained from Connaught Laboratories, Toronto. 
Activity 110 units per mg. 


prepared to contain 2 tng per ml of water. The pH 
of t^is solution was 7.30. The casein (Hammarsten) 
was dissolved in sufficient sodium hydroxide to give a 
final pH of 7.5 and diluted to a concentration of 6 
per cent. The enzyme solutions used contained ap¬ 
proximately 0.03 mg of protease nitrogen per ml. The 
latter were carefully titrated with phosphate buffer to 
pH 7.30, using a standardized gla.ss electrode system. 
No inhibition of trypsin is obtained unless the hepann 
is allowed to remain in contact with the alkaline trypsin 
solution for about thirty minuti^s before the two are 
added to the casein. This fact is particularly signifi¬ 
cant, since a parallel relationship obtains with trypsin 
and trypsin inhibitor.^ Furthermore, the heparin- 
trypsin addition complex like the inhi hi tor-trypsin 
compound may be dissociated by acidifying to pH 
3.0 for about 30 minutes to recover all the tryptic 
activity. 

The data in Table I clearly indicate a marked inhibi¬ 
tion of trypsin, especially during the first hour of 
digestion, but no apparent inhibition of chymotrypsin 
by similar concentrations of heparin. This effeijt has 
been checked many times by nephelometric as well as 
refractometric techniques to eliminate the possibility 
that the inhibition might be an artifact of the formol 
titration. Since tiypsin catalyzes the clotting of re- 
calcified oxalated plasma, and chymotrypsin is com¬ 
paratively inert in this respect, the anti-tryptic pro¬ 
pensity of heparin acquires additional significance. 
Preliminary experiments have indicated that in a given 
sample of plasma, added tryx>sin and heparin arc 
mutually antagonistic and that clotting will not occur 
unless the amount of tiypsin added is more than 
enough to neutralize the effect of hepann. Ferguson* 
has postulated the presence in blood of a "thrombo- 
plastic enzyme” which hypothesis is supported by the 
above observations. 

Alterations in the anti-tryptic litre of plasma have 
been unexplained phenomena for several decades. 
Having the information that heparin is anti-tryptic, it 
may now be possible to correlate certain increases in 
blood anti-trypsin with increases in heparin. For 
example, Jnques and Waters* have recently shown that 
heparin is greatly increased in the blood of dogs in 
peptone shock, whereas in 1915 Jobling, Peterson and 
Bggstein^® showed that peptone shock caused an in¬ 
crease in blood anti-trypsin. Further research on the 
amounts of heparin in various physiological states may 
present similar con*elation.s. 

M. K. Horwitt 

Elgin Static Hospital, Illinois 

sj, H. Ferguson and B. N. Erickson, Am, Jour* 
Physiol., 126: 661, 1939. 

»L. B. Jaquos and E. T. Waters, Am, Jour, 
(Proceedings), 129: 93, 1940. 

10 J. W, Jobling, W. Peterson and A. A, Eggstein, Jow, 
Mxp, Med,, 22: 129, 1916. 
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QLYCINE-AN ESSENTIAL FACTOR FOR 
THE GROWTH OP BACTERIOPHAGE^ 

BAOTERioPHAaE does not grow in bacterial cells sus¬ 
pended in water. We have found that bacteriophage 
will multiply in bacterial cells suspended in dilute 
solutions of pure glycine. The increases are from 
8- to 10-foId during 3-hour incubation at 37® C. The 
bacteria do not multiply under these conditions in a 
6.5-hour observation period. 

The details of a typical experiment follow: Bacterial 
cells {Es. coli) in nutrient broth were infected with 
phage,® centrifuged down with their attached phage 
and resuspended in distilled water. 0.1 cc samples of 
this suspension were added to 0.9 cc samples of the 
following solutions: glycine (200 nig per cent,), 
nutrient broth, synthetic medium,^ distilled water, 
phosphate buffer (pTf 7.0) and 0.9 per cent, sodium 
chloride. In the nutrient broth and Kynthetic medium 
controls, phage growth (measured by plaque count) 
was rapid as wc have described in n previous com¬ 
munication.® In the distilled water, buffer and saline 
controls there was no phage growth. In fact, in the 
water and in the saline the phage decreased. This wc 
attribute to the death of phage-infected bacteria. In 
the glycine solution the phnge increased, after a latent 


period of more than 35 minutes, to 6 times its original 
value at 100 minutes and 8 times the original value at 
150 minutes^ 

The foOowing substances were negative in this re¬ 
spect : asparagine, glucose, glucose in phosphate buffer, 
arginine, nucleic acid, alanine and diglycylglycine. 
The synthetic medium in which glucose and asparagine 
were the only organic constituents permitted phage 
growth, and yet these constituents separately did not 
support the growth of the virus. 

Our sample of nucleic acid, which wu.s probably im¬ 
pure, pennitted the bacteria to grow slowly without 
accompanying phage growth. Evidently the processes 
within the cell which permit it to multiply are not 
identical wuth those required for phnge growth, and 
vice versa. 

The conditions under which the above experiments 
were carried out exclude the possibility of a failure of 
the virus to come in contact with its substrate in the 
bacterial cell. The failure of phage growth in dis¬ 
tilled water and other pure solutions (*.«., as distin¬ 
guished from broth) is to be ascribed to the necessity 
of specific substrates for the growth of the phage. 

Emory L. Ellis 
John Spizizen 

CALiroBNi.4 Institute or Technology 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


GLASS TUBES FOR REARING PHLEBOT- 
OMUS AND OTHER INSECTS' 

In rearing Peruvian Phlobotomus sandflies in con¬ 
nection with studies on Carrion’s disease, we have 
devised a new type of porous breeding-vessel which is 
also of value in the handling, transportation and rear¬ 
ing of other insects. 

All methods of rearing sandflies in the laboratory 
involve keeping the engorged females at a high degree 
of humidity in a vessel with a moist inner surface on 
which the eggs may be laid. The commonest type of 
breeding-vessel is a small porous earthenware pot. 
This serves very well for mass rearing but is not con¬ 
venient when large numbers of sandflies are to be 
handled separately. Adler and Theodor® secured ovi- 
position by keeping females in glass tubes temporarily 
cemented to porous stone. We have endeavored to 

1 Supported by a grant-in-aid from Mrs. Seoloy W. 
Mudd. 

» E. L, ElUs and Max Ilelbriiek, Jour, Gen, Physiol,, 22: 
865, 1989. 

“For the composition of this medium, sec Max Dcl- 
brlick, Jour. Oen^ Physiol, 23: 643, 1940. 

^ Contribution from Bepartamento de Entomologla 
MMica, Instituto Nacional de Hlglene y Salud Pdblica, 
Lima, and Department of Comparative Pathology and 
Trojaoid Medicine, Harvard Medical School, Boston. 

® 8. Adler and O. Theodor, Proo, Boy, 8oo, London, 
Series B, 116; 605-516, 1986. 


devise units complete in themselves which would com¬ 
bine the convenience of the glass tube with the essen¬ 
tial functions of the porous breeding-pot, a result, 
finally achieved by simply filling one end of the tube 
with plaster of Paris. Tubing with a bore of 8 -9 mm 
is satisfactory for most sandflies, though a large spe¬ 
cies, such as Phlehotomus peruensis, requires larger 
tubing. A convenient length is eight centimeters. The 
plaster should extend into the tube for 10-12 mm. The 
open end is stoppered with cotton. These rearing-tubes 
may be made in quantity by standing bundles of cut 
tubing in dishes of freshly mixed plaster. 

Before the tubes are used the plaster is moistened 
by contact with wet cotton. When containing sandflies 
they are stored, plaster end down, in moist earthen 
pots or in pans w'ith a thick bottom layer of plaster. 
The highest degree of moisture short of condensation 
on the glass walls is desired. Plaster with the correct 
moisture content has a characteristic appearance which 
the operator soon learns to recognize. The eggs are 
laid on the plaster or on the glass just above it. The 
original tube may be maintained as a breeding-vessel 
for the larvae, but since there is usually not room 
enough for the progeny of one female, it is better to 
transfer the eggs to the standard breeding-pot. The 
eggs are not injured by immersion in water and trans¬ 
fer is easily made with a pipette and water. 



9 !^ 


No* 


/ Adult flandflies o£ either sex live es long in the 
plaster-plug tubes as in the standard breeding-pota, 
and ive believe that the average yield of eggs is greater* 
The larvae, however, get along better and 
with less attention in tlie earthen pots. Our 
routine rearing technique is therefore a com* 
biimtion of the two methods. The tubes 
may Imj autoclaved and used a number of 
times, but in practice it is more satisfactory 
to use only fresh plaster. 

In addition to serving as breeding-vessels 
for Phlebotomus, the plaster-plug tubes 
liave proved useful in a number of other 
wayk They permit any desired degree of 
moisture and thus provide an excellent con¬ 
tainer for the transportation and temporary 
storage of living insects. They are in 
routine use for catching sanddies and other 
insects in the verruga zone and transporting 
them alive to the laboratory in Lima. They 
may prove useful in shipping live insects 
considerable distances. With these tubes 
we have secured, through the cooperation 
of a physician whom we instructed in their 
use, living sandflies and eggs from a region 
several days^ journey from lima. 

Tubes of this type can doubtless be 
adapted to the rearing of various other 
insects. Though we have not had occasion to try them 
out extensively, we have used them successfully in 
rearing several species of fleas. 
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This method has been used on several hundred 
iiioluding many suif<eTing from complete anbrebtia due 
to adrenalectomy or severe diseased conditions. Vita¬ 
mins, ethynil testosterone and other honnonesi sulf- 
apyridiue and many other aubstancca have been govern 
The method has failed only in the administration of 
such irritants as CCI 4 , where the trauma to tiie tissues 
of the mouth outweighs the appeal to the “sweet tooth.*^ 

Dobotht Nblson 

NoaTHwssTEKK ITkivbbsitt 
M sntoAL School, 

Chicago, III. 

KSSP BOTTLB-TOPS FREE FROM DUST 

Laboratobt bottles invariably gather dust. After 
pouring from them fluid remains on the lip and around 
the stopper, to dry out, effloresce or otherwise create 
and attract dust. Cleaning them daily is a time-con¬ 
suming labor, with danger of contamination from the 
usual wet oleaning-oloth. Such dirt and contamination 
may affect laboratory procedures adversely, particu¬ 
larly in the ease of preparations for microscopic study. 

A simple and effective means of keeping bottle-tops 
dean is to cover each with an inverted paper drinking- 
oup. These cups may be bad in various sizes to flt dif* 
fermt types of bottl^; they are inexpensive and may 
be discarded when soiled^ 

H. F. PlEROB 

BeLLBVHB HofiWTAL, 

Nzw Yoek City 


Marahauj Hkbtig 

Instituto Nacional UK Htoiene 
T Salud PCblica, Lxha, Pbru 

THE ADMINISTRATION OF DRUGS TO RATS 

It is often necessary to give experimental animals 
quantitative doses by mouth, and frequently the mate¬ 
rial given is distasteful. Even those with much experi¬ 
ence in giving a stomach tube to rats occasionally kill 
a valuable animal and at best the process is time con- 
sumiikg and unpleasant. A substitute technique has 
been found to be suoce^ul. Dissolve or suspend tbo 
material in a sucrose solution and measure it from a 
needleless tuberculin syringe into a rat's mouth. All 
rats like sugar and will take anything that can be made 
to taste sweet. Bile salts and other bitter material is 
consumed better in suspension than solution. It is 
recommended that two or three practice periods pre¬ 
cede the experimental feeding. If the rat lies on its 
back with head slightly raised^ there is no banger of 
spilling if the stream from the syringe is adjusted to 
the rate at which the rat laps. Most rats will try to 
turn over until this position is conditioned to the 
pleasure of drinking the sugar vrftter. 
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ADDRESS OF THE PRESIDENT OF THE ROYAL 

SOCIETY^ 

By Sir WILLIAM BRAGG, O.M. 


The tragic happenings of these times have neces¬ 
sarily had their effect on the activities of the society. 
On the outbreak of war, the offices were moved—as 
I had been decided sometime beforehand—to Trinity 
College, Cambridge, and I take this opportunity of 
expressing the gratitude of the society for the hos¬ 
pitality which wo have found there. We could not 
have wished, if we were to be in exile, any greater 
happiness than to be housed in the college o| Isaac 
Newton and many another of our fellows, past and 
present. Many of our irreplaceable possessions were 
removed to places of safety. 

The meetings for the reading of papers have been 
suspended temporarily, but their early resumption is 
possible, and will certainly take place if ciroumstances 
allow. The publication of papers has not been inter- 

1 Anniversary meeting, November 80, 1989. 


rupted, though it has seemed well to place some limits 
on their length. Most of the other activities of the 
society, including the administration of fimds for re¬ 
search, are proceeding as usual. 

The counciPs report deals with the business of the 
society during the past year, and the second volume of 
“Notes and Records*’ tells of many other matters of 
interest. I am thereby relieved of the .necessity of 
referring in this address to several subjects already 
considered. I propose to say a few words on the gen¬ 
eral position of the Royal Society at this special time. 
But first I would speak of the debt which the society 
owes to its retiring treasurer, Sir Henry Lyons. We 
owe to him the complete and valuable reform of our 
finances carried out during years when the monetary 
transactions and responsibilities of the society have 
been growing at a great rate; he bos made weleome 
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improvements in the oondaet of our business; our 
house and rooms are much the better for his care; nor 
can we foi^ct the successful introduction aud mainte¬ 
nance of “Notes and Records’' to which I have already 
referred. In very many other ways we an? his debtors. 
The society parts reluctantly with the treasurer, who 
has BO splendidly dlled his office for the past ten years. 
Perhaps his effectiveness does not disappear with the 
tenure of his office, for as long os he is with us his 
critical yet friendly eye will make it impossible for 
any one to bo careless in the society’s business. 

A veiy large number of our fellows are serving in 
different capacities for the prosecution of the war. 
Twenty-five years ago the war, which to so many of 
us seems to have been resumed after a very short 
interval, taught the world the importance of science 
and its application, and that not merely in the war 
itself but in many subsidiaiy activities and indeed by 
example and by inference in all human undertakings. 
The lesson has not been forgotten in the years that 
have intervened, and the present outbreak finds all our 
defence services far ahead of 1914 in the employment 
of science and scientific men. For this we must be 
profoundly thankful; for it is clear now that any 
nation which fell behind in this resi)ect by even a few 
yearn of study and application would quickly be over¬ 
whelmed. It is early to form a complete estimate of 
the effectiveness in the present war of the attention 
that has been given to science in the last twenty years, 
but there is no little promise in what we are permitted 
to know of what is going on. There is evidence that 
the application of science in all sections of war-activ¬ 
ity, land, sea and air, are proving their value and more 
than justify all that has been spent upon them. 

There is indeed a wide-spread recognition of the 
general effectiveness of science. The ways of using 
science and scientific men are being slowly discovered. 
But the process is slow. It would, I think, be hast¬ 
ened, if certain fundamental truths were generally 
known and recognized. I venture to state them in 
the form of a few propositions: 

(1) Science, that is to say, the knowledge of nature, 
is of fundamental importance to the successful prose¬ 
cution of any enterprise. For example, a nation is 
obliged to make all possible use of science in prepara¬ 
tion for war, whether aggressive or defensive: and, 
again by way of example, in the maintenance of public 
health and social welfare. Of course, science is not 
alone in being a necessity in either case, 

(2) Science is of general application. There are 
not one scienoe of cliemistry, another of electricity, an¬ 
other of medicine and so on: there are not even distinct 
sciences of peace and war. There is only one natural 
world, and there is only one knowledge of it. 

Experience shows that an advance in knowledge or 
technique or skill in any dkeotiau may he based on 


floiim item of knowledge Inquired in a far distant field 
of research. For that reason, it is necessary to resist 
strongly a natural tendency for those who study sci¬ 
ence or apply it, to separate into groups without 
mutual communication. 

(3) Fruitful inventions are alway due to a combina¬ 
tion of knowledge and of experience on the spot. Un¬ 
less the man with knowledge is present at the place 
and the time when some experience reveals the problem 
to be solved he misses the fertilizing suggestion. 
Neither can the mastering idea suggest itself to the 
man who has the experience only but no knowledge 
by which to read the lesson that the experience teaches. 
The man with knowledge may be a temporaiy or spe¬ 
cial introduction, or, which is much better, be may be 
the man who meets with the experience. 

(4) There are difficulties peculiar to the application 
of science to war purposes. While the war proceeds 
scientists as a body are anxious to put all their knowl¬ 
edge at the service of their country: but when the time 
comes they are anxious to get away to their work on 
pure science or the applications of science to the prob¬ 
lems of peace. Government may preserve and most 
fortunately has preserved a nucleus of able scientific 
effort during the last 20 years of peace, so that a cer¬ 
tain connection Is maintained between these particular 
applications and the general body of science; but from 
the very nature of their respective occupations, and on 
account of a certain secrecy which one of the two 
bodies is forced to maintain, the connection is not 
always strong. It con easily happen that the solution 
of a particular difficulty in the war sorvioe may lie in 
some piece of knowledge far away from the immediate 
science of the enterprise and unknown to those who 
need it. 

I believe that the four statements which I have just 
made and briefly amplified are true, and must be ac¬ 
knowledged to be true by all careful observers. That 
being the case, it is of the utmost importance to move 
in the direction in which they point. We must our¬ 
selves be interested in any attempt to do so. We must 
wish to see that the vast and growing body of natural 
knowledge is most effectively employed in the service 
of the nation, 

The tremendous use of science in the present war 
compels us to think about the method of its use. Many 
suggestions have already been made: as, for example^ 
that a ministry of science should be formed imme¬ 
diately. In my opinion there is no solution heire. A 
ministry would be too formal and rigid at any rate 
for immediate needs; the most sucoessful ways of using 
knowledge ore personal and elastic. We must not at¬ 
tempt too much at <mce. We might be eontont if ws 
eoold in some wey bring sdeni^ os a whole into <4o9S 
rekirion wiSi government as a whnie, if we eonld 
a of ictanoe tq 
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of the country. The immediate application of 
science in any department of the country’s business 
should be made from within the department, not from 
without, and we have already a number of iustanoes 
in which this principle is followed. The Department 
of Soientiho and Industrial Research, which wo are 
proud to think of as an original device of the society, 
correlates many branches of industry with science: it 
is entrusted with the administration of large funds, 
and has had great successes. Similarly, the }ledioal 
Research Council administers funds and encourages 
research in the interests of the hcuilth of the people, 
and again the Agricultural Research Council has its 
own field of action. Each department of the defence 
forces takes care of its own applications of science. 
This is satisfactory so far as it goes. The need is 
rather for means whereby the government, in its care 
for the whole sweep of the country’s business, can rely 
on and make use of the whole range of scientific 
knowledge. 

It would seem that our society itself is a body which 
is not used as it might be, though, as I have said al' 
ready, a large number of our fellows are individually 
taking part in the application of natural knowledge. 
Within its ranks are to be found man with knowledge 
of every form of natural science. It would be well if 
by way of some small group of fellows, selected for the 
purpose, it were consulted without hesitation whenever 
the need arose, and if it were kept bo well informed 
that it might foresee occasions and needs. If that 
could be achieved, a forward step would be made, 
which in due time would be followed by others. It 
would be a very proper step to take, being a continu¬ 
ation and extension of a process which already exists. 
To use a modem term, science is irresistibly making 
its way into general use by a “peaceful penetration,” 
which in the end is far more ejffectivo than a violent 
movement; all the more so l>ecause science is not out 
to fight present methods of rule and economy but 
rather to strengthen with new knowledge of facts and 
principles. We have often proved in this oountiy the 
practical value of making use of existing institutions 
rather than founding new ones, when the old are full 
of vigor and can carry new grafts witliout strain. 
That IB why the Royal Society, as a body of high con¬ 
sultative value, is ideally fitted to form the next link 
between knowledge and practice. 

There are two subsidiary consequences of the present 
position of soimioe which need to be remembered. We 
hare hot long passed the stage, if indeed we have quite 
gone past it, when our knowledge of nature is used as 
a reference library is used. The knowledge is there, 
<m the slmlves, to be taken down when any one wants 
h^mation on a particular point and happens to re- 
possibly it nmy be obtain^^ 

; use a hbraii^ rffectively must 


already have some knowledge of the same nature as 
that which he hopes to find there. If not, he does not 
know where or how to look; nor can he grasp fully 
what he finds, even if he happens to hit upon the right 
book. For a parallel reason, it is most important that 
a general knowledge of science should be di£[uBed 
among the people, and especially among those to whom 
it falls to guide and govern. 

A second consequence is tljat the supply of men 
capable of the study and interpretation of the natural 
world must be made continuous. An instance, special 
to the moment, is the present policy of reserving able 
men in their final year at universities and technical in-' 
stitutions so that they are not absorbed too early into 
the fighting services nor into inappropriate braiufiies 
thereof. This is necessary; but it is not all that is 
necessary. National interests demand that the water 
shall not be diverted higher up the stream. 

And it may be well to add here that the care for 
those who can in due course be expected to supply the 
krtowledge of nature and to assist in its use is not the 
nation’s only care. It would be absurd to overlook 
other knowledge: I am but limiting myself to matters 
with which the society h especially concerned. 

Let me now to a question of pure science. 
When the new methods of x-ray analysis were first 
introduced a quarter of a century ago there was nat¬ 
urally no clear realization of the extent and character 
of the fields of research in which tliey would eventually 
be employed. Certain applications were found for 
them at once, but the years have brought wide and un¬ 
expected developments. Some of these are gathering 
themselves together, and, in conjunction with other 
methods of physics and chemistry, begin to form what 
might well be called a new branch of science. 

In the early phase of the "x-ray crystal studies the 
object of interest was the perfect ciystul; in the later 
phase attention is directed towards the departures 
from perfection, which turn out to be of the greatest 
interest and importance. 

It will be remembered that the method of analysis 
of the structure of matter by means of x-rays was 
based upon a suggestion made by Dr. Ijaue. If the 
atoms in a crystal were in regular array, the passage 
of ether waves through the crystal should be accom¬ 
panied by diffraction effect provided that the lengths 
of the waves were of the same order of magnitude as 
the spacings of the atoniR. In the case of the ether 
waves emitted by an x-ray bulb—if indeed the x-rays 
were ether waves, of which there was some doubt at 
the time—there were reasons to suppose that the wave¬ 
lengths were of the magnitude required. The experi¬ 
ment was made, and was successful. 

The diffraction effects provided means whereby the 
erystalline arrangemonts conld be caloulated. The re.* 
searoMi ^ the first few yeais of x-ray analysis were 
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therefore concerned with the character of the crystal¬ 
line arrangement in a ntunber of the simpler cases. 
As confidence grew and skill increased more difficult 
structures were attacked, and indeed it has been very 
surprising to find what complicated structures can be 
unravelled. One helpful circumstance has been the ex¬ 
istence of families of substances, since the progressive 
differences in the members of a family gave rise to 
corresponding changes in the diffraction patterns. 
Thus, for example, the large family of silicates was 
examined and the connections between composition and 
diffraction effects, and again between the latter and 
Structure, were observed and compared. Certain sim¬ 
plicities and informities then appeared and it became 
possible to put in order a mass of details which had 
not previously appeared to have any relation with 
each other. 

It was not long before the results in the field of re¬ 
search became so numerous that books of no small si^e 
were required to contain them. In tliousands of cases 
the dimensions of the unit cell of the crystal were 
determined, and at least the space-group or character 
of the arrangement of the atoms within the cell. In a 
number of these cases the exact relative i)ositions of 
the atoms could be found, though this additional task 
has often been formidable. Work of tin’s kind con¬ 
tinues and rightly so, to be the occupation of many 
investigators. All such work belongs to the first phase 
to which I have referred. 

The application of the x-ray methods has for some 
time been entering on a second phase* It now deals 
with a natural phenomenon differing entirely from that 
which was the first to be examined. The earlier work 
was concerned with the airangoment of the atoms in 
a perfect crystal, that is to say a body in which the 
mutual forces are balanced, and the arrangement is 
complete. Thermal movements may still be there, but 
the average dispositions of the atoms arc settled, and 
are uniform throughout the body of the crystal. 

It is doubtful whether there is such a thing as a 
perfect crystal large enough to be handled; perhaps 
the crystals of diamond and graphite are nearest to 
perfection. In almost all case^s there arc deviations 
from complete uniformity. A crystal that has every 
appearance of being perfect may consist of an assem¬ 
blage of minute crystallites, more nearly perfect indi¬ 
vidually but lacking uniformity of orientation to a 
greater or less degree. Other bodies that do not ap¬ 
pear to be crystalline at all may consist of crystallites 
oriented so irregulaiiy that the bodies soem to be iso¬ 
tropic. The crystallites may vary in size as well as in 
relative orientation. Two or more eiystal forms may 
be present in the same body, so mixed together that 
only the x-ray methods can make any attempt to dis¬ 
entangle thorn. Sometimes one gi’eatcr lattice over¬ 
rides in a more or less regular fashion a smaller lattice 


as a pattern of ploughed fields may override a pattern 
of furrows. Also a lattice may be distorted by strain. 
In a substance in the liquid state there may be asso¬ 
ciations and partial arrangements sufficient to show 
x-ray diffraction. 

Moreover, arrangements and dimensions may vary 
with time, both in solids and liquids; some forms or 
extents of arrangement may even disappear, new 
forms may appear at the expense of the old. Perfec¬ 
tion of crystalline arrangement is n goal which is never 
achieved. And in fact the processes of the world arc 
based upon such deviations from perfection, and their 
continuous modification. If all arrangements of atoms 
were complete, there would be nothing left but stagna¬ 
tion and the peace of death. 

It will be seen, therefore, that a new field of re¬ 
search of extraordinary interest is being opened up. 
It is in thi.s field that the physicist and chemist and 
indeed scientists of every persuasion must look for 
explanations oC many of the properties of their mate¬ 
rials such as their relations to magnetism and elec¬ 
tricity, thermal conductivity, tensile strength, various 
surface effects and so on: as also the time-changes in 
these properties, auch ns the creep to which the engi¬ 
neer has to give so much attention. Praperties such as 
these have been called by Orowan and others the 
"sensitive” properties since they depend on the par¬ 
ticular state of a body, wliich state in turn depends 
largely on the conditions of the new field of which I 
am speaking. Tlic biologist finds interest in it, be¬ 
cause the life processes seem to involve the relations 
between large aggregates, molecules or assemblages of 
molecules, with one another or with media in which 
they arc imbedded. Somewhere in this field life and 
matter are first found in association. 

It may seem unreasonable to expect help in the reso¬ 
lution of such complications from the x-ray diffraction 
effects. It is to be remembered, however, that the 
x-ray photographs are very rich in information. The 
gratings are tliree-dimonsional and may be examined 
from a variety of aspects; each photograph or spec¬ 
trometer record is a two-dimensional diagram of posi¬ 
tions and intensities of diffracted spots. A light spec¬ 
trum of the ordinary kind is uni-dimensional only. 
The photographs vary in definition, being less easy to 
read as they deal with more complicated cases; but 
the technique is rapidly improving. 

The earliest of these phenomena of the larger field 
was the so-called mosaic effect. A crystal of rocksalt, 
for example, is a mass of small crystals, each of which 
approaches to regularity far more completely than the 
whole. The separate crystallites are not in perfect 
alignment with each other. Hence arose one of ttie 
perplexities of the early days. It was extraordinary 
to find that the less perfect crystal reflected the x-rays 
in greater intensity than the more perfect and that the 
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refleetions from the faee of a eryBial^ qoartz, for eX’ 
ample, mi^bt be increased if the surface was rough* 
ened. The puzzle is solved if we remember that^ as 
Dairwin and others pointed out, one crystallite may 
screen another. If the orientations of the two are ex¬ 
actly the same, and they are set at the proper angle 
for reflecting the incident x-rays the first crystallite 
will partly absorb tlie rays in producing its own reflec¬ 
tion and the lower will not have its full opportunity. 
But if, as is usual, the crystal is moved through small 
angles about the above sotting so as to give every 
crystallite its chance—provided that the x-rays can 
penetrate the crystal so far as to reach it—then the 
s(H!ond will be in the right orientation for reflection 
when the first is wot. The incident rays get through 
the first and are reflected by the second; the integ^ration 
of all effects therefore gives a larger total when the 
ciy'stallites are not parallel. This mosaic character is 
very common, even in crystals of the purest material. 
There are indications, as remarked by Goetz and 
others, that in some (^aaes at least it is the state of 
greater equilibrium. Thus W. A. Wood shows that 
crystals of copper and other metals of extreme purity 
are reduced by cold working to crystallites in more or 
less complete disarray. The substances do not then 
return to their former state, though they can be taken 
some way toward it by nujdnrate heating. To restore 
them to their original state it would be necessary to 
begin over again from the melt. A similar effect was 
shown by Ewald to occur in the case of rocksalt. It 
may also be significant that of the two forms of dia¬ 
mond exiunined by Robertson and Fox, that which is 
the more transparent to infra-red and ultra-violet and 
may therefore be taken to be in greater internal equi¬ 
librium is also the one in which there is some mosaic 
character. 

If this form of disintegration of a larger crystal into 
crystallites is really due to the release of energy, it 
might be expected to proceed until the process was 
complete and the substance became amorphous. Wood 
shows tliat it does not proceed indefinitely and that the 
copper crystallites have an average linear dimension 
of about 700 A; for silver the figure is 800, for metal 
1,200, and so on. The disintegration ceases at a cer¬ 
tain point. The metals were of extreme purity. Un¬ 
less it appears that the mere trace of impurity governs 
the effect, it must be supposed that the disposition to 
fom aggregates of definite magnitude is present in the 
copper atoms themselves. 

The presence of crystallites of a definite pattern, 
their dimensions, their preference for any particular 
orientation in relation to the body which contains them 
and their proportional amounts are all determined by 
the x-ray photographs. It is to be remembered that 
the diffraction epectra of a compound of different 
cryatallitee do not modify nor disturb each other^s 


evidence. The data on which caleulations are based 
are tfao forms and intensities of the spots and lines 
in the X^ray photography. The calculations are often 
difficult and lengthy because so many factors have to 
be taken into consideration; in fact there is plenty of 
evidence, and the most troublesome part of the bueiness 
is its interpretation. 

It will be readily understood that such measurements 
as these can be of great assistance in the study of 
metals. It is possible to examine in a new and most 
effective way the phase diagrams of the metallurgist, 
and the various effects of composition, temperature 
and time, and this not only for binary alloys but also 
for ternary and still more complicated mixtures. 
With these powers in hand, and with the remarkable 
accuracy of the modern x-ray spectrometer which can 
show minute changes of fom due to temperature or an 
admixture of foreign atoms and can show also any 
variations in the extent of order and disorder in the 
atomic arrangements, it is not surprising that theo¬ 
retical metallurgy has acquired a new life and that 
practical metallurgy b(*gins to gain thereby. 

Since the x-ray methods can do so much to discover 
the composition of molecules, even very large molecules 
such as the phthalocyanines (Robertson) or the sterols 
(Bernal, Crownrot and others), and also to determine 
the arrangement of the molecules in crystalline aggre¬ 
gates and yet further to find any ])referred oi’ientations 
that there may be, tlie methods can lie fitly used for the 
examination of fibrous materials. In cotton, silk, rub¬ 
ber and many other substances there arc long chain 
molecules which are linked together into crystallites 
having preferred orientations along the length of the 
fiber. Bo also nerve, muscle, horn and sudi like con¬ 
tain proteins and keratins in fibrous forms. It is even 
possible, as Bernal has shown, to find some details of 
the compohitioin struclui'e and arrangement of immense 
molecules such as those of a virus. Very interesting 
papers on these subjects have been communicated to 
our society, some of them during tlie present year. 

It is to be observed that the extension of tlie x-ray 
methods to these larger scale problems is greatly facili¬ 
tated by extrapolation from simpler observations. In 
the case of organic suiistuucos the modes of osHcm- 
blage into characteristic combinations of atoms, such 
as the association of carbon atoms in the benzene ring, 
are governed by rules which are so closely followed 
in the simpler eases that they can be assumed to hold 
in the more complicated. These rules relate to the 
distance from atom to atom in various cases, and the 
mutual orientations of atoms. In this way very im¬ 
portant suggestions have been made in respect to the 
construction of the more difficult assemblages. 

It is to be remembenid, of course, that there are 
other physical methods of observation which contribute 
to the understanding of the complex substances of 
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nature^ which are all the more efflcient now that the 
x^my methods are able to make their characteristic 
eontribulion. First of all comes chemical science, the 
power of which is so obvious and well known that I 
need not do more than refer to it. Optical properties 
have been found to be extremely useful. So also the 
magrnetic properties are found to be closely related to 
structure. Thus, for example, the disposition of a 
molecule containing benzene rings can often be pre¬ 
dicted from diamagnetic measurements. 

The sum total of these powers, some new, some old, 
all reinforcing each other in a common advance, is so 
great that, as I have already said, a new field of 
inquiry of first-rate importance has been well entered. 
That which the eye can see is one thing; that which the 
microscope reveals is another. Far beyond any vision 
is the individual atom and the atomic nucleus, of 


wHeh so much im bee^ discovered in recent years. 
But a vast range of magnitudes, lying approximately 
between 10 and 10,000 A has never been accessible to 
the direct attack which the ranges on either side of 
it have experienced. Within this range lie all the 
processes which are concerned in the building of living 
substances, animal and vegetable, ond in the changes 
of growth and decay. In this range lie also elements 
that ate the origin of the properties of our materials, 
alloys, glasses, fibrous substances of all kinds, and 
hc7’e take place tranafomiations w^bieh change these 
properties, some of thorn rapid especially when urged 
by heat, some so slow that centuries must pass before 
they become visible or effective. The recent advance 
into this new field is only the preliminary to what is 
sure to follow. We have before us an inquii7 of 
supre*me interest. 
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HAVEN METCALF 
1875-1940 

Dr. Havkn Mbtoalf, principal pathologist in 
charge of the division of forest imthology, of the 
0. 8. Bureau of Plant Industry, died on May 23, at 
Washington, after long suffering from an incurable 
disease. He was born on August 6, 1875, the son of 
George Shep^ird and Prudence (Grant) Metcalf of 
Winthrop, Maine, The family history is given ex¬ 
tensively in E. S. Stackpole's ‘‘History of Winthrop.” 
His earliest American ancestor, Michael Metcalf, son 
of Rector Leonard Metcalf, of Totterford, Norfolk 
County, England, came over on the ship John and 
Dorothy in 1037. The Metcalf clan was prominent 
and included physicians, ministers, public officials, pro- 
fessoi’B, authors and editors and manufacturers, 
Joseph Addison Metcalf (1795-1845) founded a 
school now known as Gettysburg College (Pa.). 

After finishing high school at Winthrop, Metcalf 
attended Colby from 1892 to 1894 and Brown, from 
which he received the degrees of B.S. in 1896 and A.M. 
in 1897. This was followed by further graduate work 
in botany, bacteriology and mycology at Brown in 
1897-98, Harvard in 1899, Indiana in 1900 and with 
Professor Charles E. Bessey, at Nebraska, from which 
ho received his Ph.D. in 1903. On June 28, 1899, 
he married a fellow student of Colby and Brown days, 
Flora May Holt, who died on April 20, 1935. Inter- 
8i)ersed with his research, he was an instructor in 
botany at Brown from 1896 to 1899, instructor in 
bacteriology at Nebraska from 1901 to 1902, and 
assistant professor in botany and bacteriology at 
Clemson Agricultural College and state botanist, South 
Carolina, from 1902 to 1906. He also gave special 
lectures at Martha's Vineyard Summer Institute from 


1896 to 1899 and the South Carolina State Summer 
School from 1903 to 1905. He joined the U. S. Bureau 
of Plant Industry as pathologist in 1906-07, and there¬ 
after organized and administered the Division of For¬ 
est Pathology and its many branch offices. 

Metcalf joined the Department of Agriculture when 
it was beginning to break away from purely systematic 
work and was attracting numbers of university gradu¬ 
ates trained in the quantitative and mathematical 
methods of physics, chemistry and other sciences. Dr. 
Lyman J. Briggs, then biophysicist in plant jndastt7, 
tells of the scientific club embodying such a group of 
enthusiastic young scientists, including Dr. E. R. 
Smith, in whose pathology laboratories Metcalf bad 
worked a year. Smith reported at one meeting that 
a certain organism behaved differently on culture- 
media neutral to methyl orange than it did on the 
same media neutralized to pbenolphtlioloin. Ho was 
puzzled. Briggs explained the matter in terms of the 
then current rudiments of present-day pH control. 
Metcalf bad consistently believed in the advantages 
of the application of the physical sciences to biology. 
Shortly afterwards he visited the laboratories of ths 
writer in the Johns Hopkins University, where ool- 
orimetric (indicators), electrometric and conduoti- 
metric pH methods were being evolved. OfSeial 
cooperatioDB on the development and application of 
such physical-chemical technique to forest pathdogy 
began by them m 1914 continued to the presOnt time, 
and were used increasingly in Metcalf’s laboratories. 
ISLe established close oontaota with a number of 
tmiverslties and their scientists, many of whom latest 
joined his staff, m order that forest pathology 
be developed and apfdied with broad ondarBtandmg; 
His cooperative i^tude, his 
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prao^al appHeation^ aoan put him into a position of 
loadership in both state and federal activities. The 
dev<dopment of forest pathology from the status of an 
academic study of trcse fungi to its present standing 
as a science on ivhich the arts of silviculture and 
forest utilization are increasingly dependent, has been 
largely due to his own efforts and those of the organi¬ 
zation which he developed. The study of shade tree 
diseases, to which he gave special attention, contrib¬ 
uted to the development of a sounder base for tree 
surgery and general tree care. The many-sided efforts 
against chestnut blight and the precedent-making cam¬ 
paign against white pine blister rust are two of the 
best-known outgrowths of his early work. Despite 
sharp opposition by influential mycologists, he early 
established the Asiatic origin of the blight; his educa¬ 
tional work on the menace of introduced diseases gave 
impetus to the legislative and quarantuie action that 
ended what he characterized as the i)eriod of “free 
trade in plant diaeasos.^^ 

It was inevitable that a man with his knowledge, 
vision and executive ability should have to share thm 
in many public relations. He waa president of the 
American Phytopathological Society in 1914, of the 
Botanical Society of Washington in 1920, and of the 
National Shade Tree Conference in 1925-20; asso¬ 
ciate editor of Phylopathology (1910-14); member of 
the American Botanical Society, Society of Ameiican 
Bacteriologists, Society of American Foresters, Wash¬ 
ington Academy of Sciences, New England Botanical 
Club, Washington Biological Society, American Phy¬ 
topathological Society (sustaining life member) and 
a fellow of the American Association for the Advance¬ 
ment of Science. He represented tlie United States 
in the International Conference on Phytopathology in 
Holland in 1923, and in Italy in 1908 arranged for 
importation of the coIusa rice now grown extensively 
in California. He was a member of Phi Beta Kappa, 
Sigma Xi and Delta Upsilon fraternities and of the 
Costnos Club and Washington Countiy Club. 

Metcalf published eighty-four articles on diseases 
of jforest trees, sugar-beet soft rot, bacterium teutlium, 
nematodes in plant detoay, rice blast, chromosomes, 
immunity and scientific atoinistration. 

Because of his quiet, judicial temperament, Met¬ 
calfs advice was sought by friends and colleagues and 
given freely. Many and generous were his private 
cautribtttions to (diarity and to the education of young 
people. 

When advised by physicians that he must give up 
all personal soientifl:c work and restrict his activities 
e&iirely to administration, he and Mrs. MetcaK found 
great anje^ont in hooka, music, art, genealogy and 

^ Their carefully selected library of 6,000 
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voliuaes and their quiet social relations attested wide, 
culture. 

Tragically his body lacked the vigor of his peraon- 
aUty and mind. 

S. F. ACfREE 

Washington, D. C. 

EDWARD PAYSON VAN DU2EE 

Edwaed Payson Van Duzee, curator of the depart¬ 
ment of entomology, California Academy of Sciences, 
San Francisco, died on June 2, 1940, after a brief 
illness. He was bom in New York City on April 6, 
1801, was educated in public and private schools, 
served as assistant librarian and as librarian of the 
Grosvenor Library of Buffalo,'New York, for 27 ye^irs, 
going to California in 1912. After two years spent 
in San Diego and in the Scripps Institution at La 
Jolla, he became an instructor in entomology in the 
University of California for 1914-16, and was ap¬ 
pointed curator of the department of entomology and 
assistant librarian in the California Academy of 
Sciences in 1016. 

As a student of entomology from his earliest youth 
he became a leader in faunistic studies, especially in 
the Hemipter^his list of scientific publications reach¬ 
ing 105 in iiiumKir. His “Catalogue of the Hemiptera 
North of Mexico,a volume of over 900 pages pub¬ 
lished by the University of California in 1897, stands 
as an example of scholarly scientific research and is 
invaluable to entomologists everywhere. Under his 
guidance the entomological collections of the Califor¬ 
nia Academy of Sciences have grown from some 30,000 
to well over 1,000,000 specimens and form a national 
center of reseureli. He founded the Pan Pacific Ento- 
mologiift in 3924, and continued as its editor-in-chief 
until the past few months, when his failing strength 
compelled its relinquishment. 

His kindly, helpful attitude toward hia colleagues, 
and especially toward younger students of insects, 
and his contagious enthusiasm and self-eaorificing de¬ 
votion to his work will cause his memory to be cher¬ 
ished by all who knew him, while the department he 
built up will remain bis enduring monument. 

F. M. MacFarland 

Stanfobd UNIVEasiTY 

RECENT DEATHS 

Chester 0. Eeed, professor of agricultural engi¬ 
neering at the Ohio State University, died on June 11. 
He was fifty-four years of age. 

Dr, Melvin Randolph Gilmore, curator of eth¬ 
nology in the Museum of Anthropology of the Uni- 
veraify of Michigan, died on July 25 at the age of 
seventy-two years. 

Professor Count Gjovanni Lobknzini, president 
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of the Italian Biochemical Institute at Milan, known 
fear his studies of vitamins, was killed in an automo¬ 
bile accident on July 24. 

Nature reports the death of Dr. L. S. Bagater, pro¬ 


fessor of cbomistry in the University of Queensland, 
Brisbane, aged fifty-three years, and of Dr. Samuel 
Klein, professor of the historical geography of Pales¬ 
tine in the Hebrew University, Jerusalem. 


SCIENTIFIC EVENTS 


THE HALL OF INVENTIONS AT THE 
WORLD’S FAIR 

The Hall of Inventions at the World^s Fair in New 
York eelebrat«?s the one hundred and fiftieth birthday 
of the U. S. Patent System. It illustrates the begin¬ 
nings of industrial and technical life in America and 
includes early working juodels of devices and ma¬ 
chines from which many of the most important indus¬ 
tries have developed. 

There are 4,000 items presented in the various ex¬ 
hibits. These include the cotton gin, sewing machine, 
automobile, railway devices, production machinery and 
household helps. One of the displays consists of a 
scale model of the snow cruiser now with Byrd^s Ex¬ 
pedition in Antarctica. Patented and trademarked 
fomulas, and even patented plants and flowers, have 
their part in the exhibit. 

It was the practice formerly to submit actual work¬ 
ing models when apx>lying for a patent. Many of 
these original models arc on exhibition in tlie Hall of 
Inventions. They come from the Drexel Institute and 
the Franklin Institute; the Massachusetts Institute of 
Technology; the Stevens Institute of Technology, and 
the Smithsonian Institution. 

There is also a fuUy equipped experimental shop 
where machines and projects are built from early blue¬ 
prints. The shop includes 6" and 10" lathes, drill 
presses, shapers, grindei-s, vises, tools and attachments 
manufactured by the Atlas Press Comj)auy, Kalaina- 
zoOf Mich. 

The exijibit is opcm from 10 a.m. to 10 p.m, daily. 

THE AMERICAN COORDINATING 
COMMITTEE ON CORROSION 

Thb second annual meeting of the American Co¬ 
ordinating Committee on Corrosion was held on June 
27, at Atlantic City. Dr. F. N. Speller, of Pittsburgh, 
consultant on con’osion, was formally named chairman 
for the coming year, Dr. R. M. Burns, of the Bell 
Telephone liuboratories, was named vice-chairman and 
Dr. Q. H. Young, Mellon Institute of Industrial Re¬ 
search, secretary-treasurer. 

The committee was oigoniaod two years ago to co¬ 
ordinate research activities in the field, and is pat¬ 
terned after similar organizations in England, Hol¬ 
land, Belgium and otlier countries abroad. Coopera¬ 
tion has been promised by all the major companies 
and mdex>endent laboratories that are actively engaged 
in eorrosion investigations. 


The committee is at present composed of official dele¬ 
gates from the American Chemical Society, the Amer¬ 
ican Electroplaters Society, the American Foundry- 
meu's Association, the American Gas Association, the 
American Institute of Chemical Engineers, the Amer¬ 
ican Institute of Electrical Engineers, the American 
Institute of Mining and Metallurgical Engineers, the 
American Society of Heating and Ventilating Engi¬ 
neers, the American Society of Mechanical Engineers, 
the American Society of Refrigerating Engineers, the 
American Society for Metals, the American Society 
for Testing Materials, the American Water Works 
Association, Battelle Memorial Institute, the Electro¬ 
chemical Society, Mellon Institute of Industrial Re¬ 
search, the National Bur(*au of Standards, the Na¬ 
tional District Heating Association, the Society of 
Automotive Engineers and the Technical Association 
of the Pulp and Paper Industry. 

At the meeting just passed, the American Welding 
Society, the Chemical Foundation, the Engineering 
Foundation and the National Research Council were 
also elected to membership. 

TRIBUTE TO THE LATE DR. W. E. BRITTON, 
STATE ENTOMOLOGIST OF 
CONNECTICUT 

A TRIBUTE and biographical sketch of the late Dr. 
W. E. Britton, the first state entomologist of Connecti¬ 
cut, is printed as an introduction to the tliirty-ninth 
report on entomological work in Connecticut. It is 
the first report of Dr. Roger B. Friend, Dr. Britton's 
successor. 

The repoi-t, which occupies 112 pages, contains, in 
addition to the introduction, a complete review of the 
year in entomology, sections of which were contributed 
by memb^^ra of the stail. There are chapters on the 
insect record of 1939; reports on inspection of nur¬ 
series and bees, eontrol of the gipsy-moth, the Japa¬ 
nese beetle, carrier of the Dutch elm disease; miscel¬ 
laneous in scot notes, and the department publications 
of the year. 

This report is the latest of an unbroken series that 
has been published annually since the office of state 
entomologist Was created by an act of the General 
Assembly in 1901. Dr. Friend writes: 

Tlie state entomologist undertook his duties with ener¬ 
getic enthusiasm. He not only met various situations as 
they arose, but, prophetically, anticipated future problems 
and was prepared for emergencies. The demands on his 
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oi&CQ increased as time wont on, and the high quality of 
sorvico rondorod the people of the state engoiidored con¬ 
fidence in the work. With the increase of personnel to 
the staff and a multiplication of tasks, including research, 
control, quarantine, publication and the manifold activities 
involved in keeping track of insect pests and informing 
the people of the state about them, Dr. Britton work 
gradually shifted in emphasis from research to adminis¬ 
tration. 

In concluaion, ho sums up the character of Dr. Brit¬ 
ton in the following words: 

A man *s accomplisliments depend on his personal quail- 
ties. I>r. Britton adhered to sound jirinciples in his per¬ 
sonal affairs and his relations to members of his staff and 
other associates in his profession, as well os to his com¬ 
munity. Although inherently conservative and personally 
rigidly adherent to an ethical code which demanded hon¬ 
esty, integrity and candor, ho was at the same time liberal 
in his judgment, tolerant in his decisions, disinterested and 
generous. To the members of hia staff he was always 
stimulating. Interested in every phase of their nctivitios 
and demanding intelligent applicati(m to the task at hand, 
faithful performance, loyalty and devotion to the public 
welfare, at the sumo time he neither interfered unduly in 
their work nor evaded responsibility for their acts, lie 
was excessively careful in giving them credit for what¬ 
ever they accomplished. Those outside the Experiment 
Station with whcuii tlic state entomologist cooperated in 
many phases of entomological work found him an ideal 
associate, and the community in which he lived benefited 
by his proHonce. In spite of his manifold tasks and re¬ 
markable productivity, ho took the oscillations of fortune 
philosopliicnJly, confident of the outcome, unperturbed, 
saved from fret fulness by a serene disposition tmd a sense 
of humor. 

IN HONOR OF JULIUS HERMAN FRANDSEN 

At the thirty-fifth annual meeting, held at Lafayette, 
Ind., of the American Dairy Science Assaociiition, a 
tribute was paid to Professor Julius Herman Fraud- 
sen, professor of dairy industry at the MasBacliusetts 
State College, ‘*iu recognition of outstanding service 
to dairy science in America, particularly in the con¬ 
ception, advocacy and establishment of the Jowmal of 
Dairy Science which he so carefully nurtui^ and suc¬ 
cessfully edited and managed for eleven years—a sub¬ 
stantial and far-reaching contribution of inestimable 
value to the advancement of dairy research, teoching 
and practice.” 

Dr. H. B. EUenberger, professor of animal and dairy 
husbandry at the University of Vermont and head of 
the department, presented the tribute. He stated that 
this was the third time that such an honoraiy tribute 
had been paid by the association to one of its members. 
In 1933 Professor Wilber J. Fraser, of Illinois, foun¬ 
der of the association, was presented with a framed 
"token of appreciation” for bis “clear vision of the 
possibilities ini advancing the cause of scientific dairy¬ 


ing through a closer organization of the workers in the 
field” and for eminent service to the industry. In 1934 
a similar ‘^tribute” was presented to Dr. Otto F. Hun- 
ziker, of Chicago, for “outstandmg leadership in dairy 
research and education” and in associotion affairs, and 
in 1935 a framed *‘tribute” was given to Dr. Martin 
Mortensen, of Iowa, in re(it)giiition of his “eminent 
service to the dairy industry . . . and his devotion to 
our association.” 

Dr. EUenberger then gave the following particulars 
in regard to Dr. Frandsen's life and woik: 

ProfesBor Frandsen was horn in Story County, Iowa, 
tho central county of tbo central state of the combelt. 
He was raised on a farm and has been associated with 
dairying in one form or another all his life. He is a 
graduate of Iowa State College in the class of 1902, where 
I was a student with him and from which he received a 
Master of Science degree in 1904. In 190(5 Matilda Mad- 
8on, another I.S.C. graduate, iKjcanio his wife and very 
active life partner. 

From 1904 to 1907 Professor Frandsen was engaged in 
commercial work with Professor Mortensen. In 1907 he 
was appointed the first professor of dairy industry at the 
University of Idaho, where he remained as head of the 
department until 3911 when he Iwcamo professor of dairy 
husbandry at ttfee University of Nebraska. While there 
ho was iustnimental in securing the erection of the dairy 
building, dedicated in 1917, then recognized as the finest 
college dairy buiUling in tho country and still ranking 
as one of tl»o best. 

Leaving the University of Nebraska in 1921 to become 
dairy editor of farm papers, he again returned to teaching 
and research in 1926 as professor of dairy indiistry at the 
Massachusetts State College, tho position which ho now 
holds. 

Professor Frandsen served as president of the Official 
-Dairy Instructors' Association, as this organization was 
then named, during 1913 and 1914. In his presidential 
address of 1913 he made a strong plon for the establiab- 
ment of n journal to bo published by our association in 
the interest of dairy science and research. From that time 
through 1914-16, he at every opportunity advocated the 
establishmeut of such a journal. This ambition was real- 
h&ed, when at its 191G annual meeting, this association ap¬ 
proved the establishment of the Journal of Dairy 8oie%ea 
and designated Professor Frandsen aa oditor-in-chief. It 
is interesting to note that this action was taken in Hint 
Laboratory, Amherst, Massachusetts, tho building in which 
Professor Frandsen now has hU office. 

As editor of the Journal of Dairif Scienoo from May, 
1917, to January, 1928, Professor Frandsen has been the 
means of arousing, encouraging and advancing dairy re- 
search in a way and to an extent now recognized as out¬ 
standing and important. 

APPOINTMENT OF DR. BRUNO ROSSI AT 
CORNELL UNIVERSITY 

Db. Bbitko Eossi, research associate at the Uxiivar- 
sity of Chicago, formerly professor and head of tbo 
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depattiuent of phyaios the University of Padtta^ has 
boon appointed associate professor of physics at Cor¬ 
nell University. Dr. Rossi lost his position at Padua 
in 1938 when tJie racial laws went into effect. After 
spending some time at the Bohr laboratory in Copen¬ 
hagen, he received a fellowship at the University of 
Manchester, working with P. M. S. Blackett, Lang¬ 
worthy professor of physics in the university. A 
correspondent writes: 

Pr. Rossi is recoguize<l as one of the five leading in¬ 
vestigators in the field of cosmic radiation. In recent 
years ho has published more than thirty papers on the 
subject and has conducted an incredible number of iu- 
vestigationsj some of which are yet unpublished. Dr. Hans 
Bethe, of Cornell TJnivorsity, with whom Dr. Rossi will be 
associated, states, There is hardly any paper on the 
subject of cosmic radiation in which Rossi’s name is not 
quoted repeatedly. ” As a result of his research the orig¬ 
inal, as well as the most exact and recent work ou the 
production of showers’’ in cosmic radiation was pro- 
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dttoed. This led to a conilrmation of the quautum theory 
of radiation up to tremendous energies of electron volts. 

Dr. Boss! has been associated with many of the great¬ 
est physicists. Together with Fermi, Wobel-PrlBe laureate, 
now of Columbia University, in 1930 he calculated the 
effect of the magnetic field of the earth on cosmic ray 
particles^ long before work on this problem was under¬ 
taken in America. Professor Arthur H. Compton, who 
called him to the University of Chicago, entrusted to him 
the planning of a large part of the extensive ray work 
done at that institution. 

At Cornell, Dr. Rossi will develop cosmic ray research, 
and will work closely with Dr. Bethe and Dr, Robert F. 
Bacher in nuclear physics and with Dr, Lyman G. Farratt 
in x-rays. He will also collaborate with Professor Peter 
J, W. Debye, who joined the faculty as head of the de¬ 
partment of chemistry on July 1. 

In 1938 Dr, Rossi married Miss Norn Lombroso, grand¬ 
daughter of Lombroso, the well-known Italian criminolo¬ 
gist. They will establish Uioir residence in Ithaca in time 
for the fall opening of the university. 




SCIENTIFIC NOTES AND NEWS 


The honorary degrt^e of doctor of science was eon- 
fern^d on Dr. L. 0. Qrondahl, director of research and 
engineering of the Union Switch and Signal Company, 
Pittsburgh, Pa., ut the commencement exorcises of St. 
Olnf College, Northficld, Minn. Dr. Grondahl is an 
alumnus of the college. 

Dr. Gustav Egix)ff, director of rcsearcH for the 
Univcj'sal Oil Products Company, was awarded the 
degree of dew tor of science at the commencement exer¬ 
cises at the Annour Institute of Technology in rewog- 
nition of “his outstanding contributions in the field 
of petroleum refining.” 

Aocobdino to Nature the Franqui Prize of half a 
million francs has been awarded by the Franqui Foun¬ 
dation Committee to Dr. Pierre Nolf, professor of 
pathology and tlierapeutics at Li^e, for his oontribu- 
tion.s to science. 

Dr. II, Vincent, professor at the College de France, 
formerly inspector-general of the Health Service of 
the French Army, has been electefl vice-president of 
the Paris Academy of Sciences. 

At the recent meeting in New York City of the 
American Society of Clinical Pathology, Dr. A. V. St. 
George, of New York, was inducted into the office of 
president for the coming year. The following officers 
wore elected: President-elect, Dr. J. L. Lattimore, 
Topeka, Kans.; Vice-president, Dr. Ralph G. Stillman, 
New York City; Executive Conhmittee, Dr. L. W. Lar¬ 
son, Bismarck, N. D.; Dr. C. H. Manlove, Portland, 
Ore.; Board of Censors, Dr. R. F. Peterson, Butte, 
Mont; Dr. 1^. C. Todd, ChArlotte, N. C,; Board of 


Begistrpj Dr. L. G. Montgomery, Muncie, Ind.; Dr. 
I. Davidsohn, Chicago. The Gold Medal for excellence 
in the ecientitle exhibit was awarded to Dr. John 
Eiman and Dr. Charles G. Grosscup for their exhibit 
on '‘Fundamental Fnctt)r8 Governing the State of 
Hydration of the Body in Health and Disease.” 

At the forty-third annual meeting of the American 
Society for Testing Materials on June 26, Dr. William 
M. Barr, chief chemical and nietallurgioal engineer of 
the Union Pacific Railroad Company, was elected 
president; Herbert J. Ball, vice-president, and Roger 
C. Griffin, Dr. Paul D. Merica, Jerome Strauss, Stan¬ 
ton Walker and C. H. Fellows, members of the execu¬ 
tive eomnjittee. 

Dtt. Arthur S. Gale, of the University of Roches¬ 
ter, has been made dean emeritus of the physical 
soitmces. 

Dr. Albert P. Mathews, since 1918 Andrew Car¬ 
negie professor of biochemistry in the College of 
Medicine of the University of Cincinnati, retired on 
July 1. He has been succeeded by Dr, Milan A. 
Logon, assistant professor of biochemistry at Har¬ 
vard University, 

Db. C, W. Mm, member of the staff of the Car¬ 
negie Institution of Washington, has been appointed 
professor and head of the de 3 )atiment of Boedogy at 
the University of Pennsylvania. He trueceeds Dr. C. 

McCloalg, who retired at the dose of the aeaddnic 

JHa. Pint- C. Mangelsdori', viee-direetot ^ ^ 
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Texan Agricultural Experiment Btation, has been ap¬ 
pointed professor of botany at Harvard University 
and aasistant director of the Botanieal Museum. Dr. 
Sheldon C. Reed, lecturer in genetics at McGill Uni¬ 
versity, has been appointed instructor in biology. 

Dr. Thomas P. Cooper, dean of the College of 
Agriculture of the University of Kentucky and di¬ 
rector of the Experiment Station, has been made act¬ 
ing president of the university. Dr. Cooper will 
divide the time between hia office in the experiment 
station and the president's office. 

Dr. Diioald E. S. Brown, assistant pro feasor of 
physiology at the New York University College of 
Medicine, has been appointed professor and head of 
the department of physiology of the College of Den¬ 
tistry. 

Dr. William Cramer, Bntish delegate to the Inter¬ 
national Cancer Congrosa at Atlantic City last Sep¬ 
tember and for over twenty-five years a member of the 
Imperial Cancer Research Fund, London, has joined 
the staff of tlie Barnard Free Skin and Cancer Hos¬ 
pital in St. 

Dr. H. Mark, formerly of the University of Vienna, 
has been appointed professor of organic chemistry at 
the Polytechnic Institute of Brooklyn. He will direct 
research in the field of high molecular weight com¬ 
pounds. During the year 1940-41, ho wUl lecture on 
the physical aBjiects of organic chemistry and on the 
chemistry of rubber. 

Dr. Paul V. McKinnev, senior fellow in the work 
of the Texas Gulf Sulphur Company at the Mellon 
Institute of Industrial Research, has been appointed 
director of research of the Neville Company, Pitts¬ 
burgh, Pa. He will be engaged in a study of the 
production of synthetic resins and organic chemicals. 
The Neville Company is doubling the space devoted 
to research. 

Dr. a. E. Alicxander, industrial fellow at the Mel¬ 
lon Institute, Pittsburgh, has left to take charge of the 
Bureau of Natural Pearl Information, New York City. 
This gem and pearl testing laboratory is supported by 
a group of New York retail and wholesale jewelers. 

Dr. Gbifvith C. Evans, professor of mathematics 
at the University of California, has been appointed 
a member of the National Research Council in the 
division of the physical sciences, as a representative 
of the Americmi Mathematical Society. appoint¬ 
ment was effective on July 1 and is for a three-year 
term. 

Thr ttockefeller Foundation has renewed a grant of 
h y«ar for three years to Duke University in 
at^pbtt of the study of the physical dictnustxy of 
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proteins by Dr. Hans Neurath, of the department of 
biochemistry of the School of Medicine. 

The Committee on Scientific Research of the Amer¬ 
ican Medical Association has awarded grants to Dr. 
Herman Kabat and to Dr. Charles F. Code, both of 
the department of iihysiology of the University of 
Minnesota, the former for an investigation of the 
nervous component in traumatic shock, and the latter 
in aid of studies on the possible slow absorption of 
injected desoxyeorticosterone from a mixture with 
beeswax. A final grant has been made to supplement 
on assignment made a year ago to Dr. Owen H. Wan¬ 
gensteen, professor and head of the department of 
surgery of the hospitals of the University of Minne.- 
sota, to continue research rtdating to the physiologic 
rationale of operations performed for the relief of 
duodenal and gastric ulcer. Dr. Howard Curl, as¬ 
sistant professor of anatomy at the University of 
Tennessee, has received a grant for a roentgenological 
study of the normal gall bladder. 

Jamea F. "Wiisos, profesfiK)r of animal husbandry 
at the University of California, sailed on tluly 20 for 
Australia, where he will spend a six months' leave of 
absence in stuping wool production. Before leav¬ 
ing he was prei^ted by the California Wool Growers 
Association with a set of luggage, ‘‘in appreciation of 
twenty years of service" to the industry. 

Dr. Thomas J. LeBlano, of the College of Medi¬ 
cine of the University of Cincinnati, and Dr. KUiston 
Farrell, of Long Island Medical College, with a num¬ 
ber of their students are attending the six weeks sum¬ 
mer school of the Puerto Rico School of Tropical 
Medicine. 

At tlie Conference on Nuclear Physics to be held 
at Indiana University to celebrate the opening of the 
new Physica Building, Swain Hall, on Friday and 
Saturday, October 25 and 20, special lectures will be 
given by Professors H. A. Bethe, Cornell University; 
Gregory Breit, University of Wisconsin; Lee A. Du- 
Bridge, University of Rochester, and I. I. Rabi, 
Columbia University. 

De. Oscar Riddle, of tlie Carnegie Institution Sta¬ 
tion for Experimental Evolution at Cold Spring Har¬ 
bor, N. Y., gave an addrm on “Hormones" before the 
Summer Science Conference at SjuTicuse University on 
July 18, 

The Genetics Society of America will hold a meeting 
at Woods Hole, Mass., on August 29 and 30. Summer 
meetings have been held annually at the Marine Bio- 
logieol Laboratory since 1934, with the exception of 
last year, when many of the members were attending 
the seventh International Congress of Genetics at 
Edinburgh. A clam-bake will be held on the evening 
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of the t^veIltyrJainth, Dr. Leon J. Cole is president of 
the society and Dr. E. W. Lindstrom is secretary- 
treasurer. 

A MEETING of the Eastern Division of the American 
Philosophical Association will be held at the Univer¬ 
sity of Pennsylvania on December 26, 27 and 28. Fol¬ 
lowing the meeting there will be a symposium on 
^‘Science and Values” held in conjunction with the 
meeting of the American Association for the Advance¬ 
ment of Science. 

The regular summer meeting of the Pennsylvania 
Acadeir»y of Science is to be held at Gettysbuig on 
August 9 and 30. Field trips to points of scientific 
interest in the vicinity are planned. Information cun 
be obtained from the secretary of the society, Dr. V. 
Earl Light, Lebanon Valley College, Annville. 

In connection with tlie national defen.se program the 
U. S. Civil Service Commission is endeavoring to 
secure well-qualified metallurgists and metallurgical 
engineers for employment in the Federal Government. 
Examinations have been announced to fill these jjosi- 
tions, covering six grades, with salaries ranging from 
$2,000 for the junior grades to $5,600 for the prin¬ 
cipal grades. Applications must be filed not later tlian 
August 22. Competitive examinations to fill the posi¬ 
tion of civil engineer cover four grades, with salaries 
ranging from $2,600 a year for the assistant grade to 
$4,600 a year for the senior grade. Applications 
should be on file at the Washington office of the com¬ 
mission not later than August 29. Further informa¬ 
tion us to the requirements lor the various grades and 
application forms may be obtained from the Secretary 
of the Board of U. S. Civil Service Examiners at any 
first- or sw-ond-clasR post office, or from the U. S. Civil 
Service Commission, Washington, D. C. 

The Armour Institute of Technology and the Lewis 
Institute of Chicago were consolidated on July 24 
under the name of the Illinois Institute of Technology. 
Henry T. Heald, who has been for two years head of 
the Armour Institute, was elected president. James 
D. Cunningham, chairman of the board of the Armour 
Institute, was named chairman of the board; Alex¬ 
ander 1). Bailey, chairman of the trustees of the 
Lewis Institute, wjis elected vice-chairman. 

The National Cancer Institute, of the National In¬ 
stitute of Health of the U. S. Public Health Service, 
announces the establishment of The Journal of the 
National Cancer Institute as the official organ of the 
institute. The new journal, which will be issued bi¬ 
monthly, will contain articles by the members of the 
staff on the various lines of cancer research work car¬ 
ried on by the institute. The first issue will include 
papers on the federal cancer control program, ap¬ 
proaches to cancer research, the effect of various hy¬ 


drocarbons in producing tumors in mice and studies 
on normal and oaneerous tissues. The journal will be 
sold by the Superintendent of Documents, Govern¬ 
ment Printing Office, Washington, D, C. It wi}! be 
distributed frt^ to a limited nuuiber of medical schools, 
to workers in the field of cancer research, to research 
institutes interested in cancer, to a limited number of 
surgeons, as well as to certain government depositories 
and to journals making suitable exchanges. 

In connection with the celebration of the fiftieth 
anniversary of the University of Chicago, which be¬ 
gins on October 1, culminating in an academic festival 
in September, 1941, tidrty-one learned societies, hav¬ 
ing together more than 15,000 members, will meet at 
the university. Dr. Frederic W^oodward, vice-presi¬ 
dent emeritus, is director of the celebration. Among 
the first of the societies to meet in Chicago are the 
Clinical College of the American College of Surgeons 
and the International Anesthesia Research Society, 
from October 21 to 25. The American Association of 
Anatomists will meet from April 9 to 11,1941. 

Barley Field Day, sponsored ])y the College of 
Agriculture of the University of Wisi^onsin, was held 
on July 15. Over two hundrt^d visitors repre.senting 
all phases of the barley handling, selling, malting, 
brewing, distilling and food industries were in atten¬ 
dance. The morning was spent in inspecting the bar¬ 
ley breeding and experimental work on the University 
Farms. A i»iciiic luncheon furnished by the Malt 
Research Institute and the United States Maltsters 
Association was served at noon^ followed by a discus¬ 
sion of the responsibility of the Agricultural Flxperi- 
ment Station in coordinating agricultural research 
with the industrial use of fann products by Dr. Chris. 
L. Christensen, dean and director of the Wisconsin 
College of Agriculture and the Wisconsin Agricultural 
Experiment Station. This was followed by a discus¬ 
sion of the barley breeding program by Professor 
H. L. Shands and the history of barley improvement 
in the state by Professor B. D. Leith, both of the 
University of Wisconsin, The afternoon was spent in 
inspecting barley test plots and other experimental 
work. Those interested were given an opportunity to 
visit the experimental malting laboratory in the 
Agronomy Building. 

The first instalment of Central American collections 
of mammals, reptiles and invertebrate animals ob¬ 
tained on an expedition for the British Museum con¬ 
ducted by Ivan T. Sanderson, of Belize, British Hon¬ 
duras, has been received for deposit at the Field Mu¬ 
seum of Natural History, Chicago, for the duration of 
the war. Mr. Sanderson, formerly of Cambridge, 
England, has conducted expeditions in many parts of 
Africa and the West Indies, At his request, identi- 
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fioation of some of his material will be undertaken at ultimately be made between the Field Museum and the 
tbfl museum and some division of the collections will British Museum. 


DISCUSSION 


NATIVE AND INTRODUCED LAND PLANA- 
RIANS IN THE UNITED STATES 

The land planarians characteristically inhabit 
humid forests in the tropical and subtropical zones of 
the earth where hundreds of species exist. In his 
classical monograph^ von Graff listed 348 species 
(some, however, probably synonyms) and probably 
two hundred additional species have been described 
since that time. As great areas of the tropics remain 
unexplored with regard to this group of flatwoi*ms, it 
seems reasonable to suppose that the undescribed 
species at least equal the described ones in number. 

The introduction of tropical land planarians into 
the north temperate zone with tropical plants appears 
inevitable, yet until recently only one species was 
known to have succeeded in establishing itself. This 
is the familiar Bipalium kewense Moseley, discovered 
in 1878 in the greenhouses of the Kew Gardens, near 
Jjondon. This animal is eomnion in greenhouses and 
conservatories throughout Europe and the United 
States and also occurs in nature in a variety of trop¬ 
ical habitats, as Brazil, New Zealand, Australia, 
Samoa, Fiji, Madeira, Hawaii, China and Japan. Its 
original home is unknown, but may be inferred to 
have been somewhere in tlie Indo-Malay region, since 
the family Bipaliida<3 centers there. Specimens re¬ 
ceived for identification from the U. S. National Mu¬ 
seum show that Bipalium kewense has become estab¬ 
lished out-of-doors in the West Indies and southern 
Florida. 

Occasionally other exotic land planarians appear in 
greenhouses, but none is known to have persisted for 
any length of time. Thus several specimens of a 
species of Deamorhynchus (possibly from Madagas¬ 
car) were taken in 1914-1916 in greenhouses of the 
U, S. Department of Agriculture in Washington, 
D. C. 

In view of the general failure of exotic land plana- 
riana to maintain themselves in the north temperate 
zone, even in greenhouBCS, it is rather surprising to 
find that these animals have in recent years established 
themselves in Californian gardens and appear to be 
flourishing. Specimens of three different species have 
been received to date,® These comprise two species 
of Geoplana and one Bipalium, One of the Geo- 
plamSf a small black species, turns out to be G, mexi- 

1 * * Monographle der Turbellarien. II, Tricladida Ter- 
lioola/' 1899. 

* Kindly sent by Hr. M. W. de liaubenfels, Pasadena, 
and John L. Mohr, Berkeley. 


eana Hyman, 1939,^ twice found at the Texas border 
on shipments of flowers from Mexico. Hence this 
species lias been iiitioduecd into California from 
Mexico, The other Geoplana^ a larger bluish-black 
form, and the Bipalium^ light brown with a dark 
brown mid-dorsal stripe, do not appear to coincide 
with any described species. All three species are fully 
tuaturo and are undoubtedly reproducing sexually in 
their adopted home. This point is of especial interest, 
since in general tropical land planarians when intro¬ 
duced into cooler cliinates fail to mature sexually and 
hence can not persist unless they are capable of some 
mode of asexual reproduction. The latter appears to 
explain the persistence of Bipalium kewense^ since 
this species also has never been found with sex organs 
in temperate regions. The fact that the California 
forms are able to mature leads one to suspect that they 
are native to some adjacent, not fully tropical region, 
as Mexico or Central America. 

Genuinely endemic land planarians do, however, 
occur in the north temperate zone; curiously enough, 
all these belong to the family Rhynclmdemidae, and 
nearly all to the genus Ehynchodemua.* About 15 
species have been described in Europe,'"^ but the en- 
demicity of some of those may be questioned, espe¬ 
cially those known only from the Riviera, where there 
are many introducetJ plants. In the United States, 
two endemic rhynchodemida have been reported to 
the present time. These are Rhynchodemtis sylvaticus 
(Ijcidy), 1851® and R. atrovyaneus Walton, 1912.'^ 
The former, small, slender, grayish with two dark 
5trii)e3 and with pointed head bearing a pair of large 
eyes, has been reported from Rhode Island, Pennsyl¬ 
vania, and Ohio, under pots and boards in gardens and 
meadows, and under logs and bark in woods. Ap¬ 
parently not uncommon in fonner years, this species 
seems not to have been collected in the last twenty 
years, and attempts to obtain speoimens from Phila¬ 
delphia, the type locality, have so far proved futile.® 
Of B, atroayanfms nothing was known but the orig¬ 
inal description, which states that tw^o specimens were 
found at Gambier, Ohio, 20 cm long and of a uni- 

aProo. U, S, Nat Mua., 86: 425. 

* Mioroplana has recently been shown to be a STOonym 
of Rhynohodemm (Schneider, Zoot Jafirh, Aht System,, 
67: 179). 

8 Recently listed by Arndt, Zoogeoyraphioa, 2: 376. 

ePfoc. Aood. Nat 8oi, Phila,, 6: 239, 289; 10: 171, 

T Science, 25: 732. 

» Dr, J. Percy Moore kindly tried to find some specimens 
for mo. 
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fonnly dark blue eolor. 1 have oome into possession of 
a set of serial sections of this species found among 
the effects of Dr. Walton,® and these yield some addi¬ 
tional information but unfortunately tlic specimen is 
sexually immature. 

I have now to report the finding in woods of the 
Appalachian Mountains of a new endemic rhyncho- 
demid. To date three specimens Imve come to hand,^® 
collected in Maryland, Virginia, and West Virginia, re¬ 
spectively. All three are at or near sexual maturity, 
and study of the copulatery apparatus in serial section 
has shown that the animal belongs to th(i genus Dipo- 
rodemui Hyman, 1938.^^ This genus differs from 
Bhynchod<?mu8 in that in addition to the usual com¬ 
mon genital pore opening in the midventral line there 
is a female or vaginal pore to one side of the median 
line by which the copulntory bursa opens to the ex¬ 
terior. I established this genus for a .species from 
Yucatan, Mexico. Since then a second species of the 
genus has been found on Barro Colorado Island, 
Canal Zone,*® and now the Appalachian form is the 
third member. All three species are practically iden¬ 
tical in external appearance. They are black or 
brownish black, plump, cylindroid and about 15 mm 
in length; the Panamanian and Appalachian species 
are further alike in that the eyes are degenerate, de¬ 
tectable only in sections, and the creeping sole con¬ 
tinues onto the ventral surface of the head as a glan¬ 
dular cleft, probably acting as an adhesive organ in 
food capture. The Yucatan and Appalachian species 
have also in common a pair of longitudinal sensory 
tracts on the cephalic ventral surface. 

A wmplete account of these endemic and intro¬ 
duced land planarians will be published elsewhere. 

L. H. Hyman 

Ameeican Museum or Natural History, 

New York City 

CONCERNING PURE CULTURES OF 
SPIRILLUM 

Although bacteriologists have long been interested 
in spiral bacteria, very few workers have reported suc¬ 
cess in tlie isolation of pure cultures. Esmarch,^ 
Beijerinck,® Kutscher,* Bouhoff,* Dimitroff* and 

»Dr, H. I. StrohockoT, of Kenyon Collo^o, Gambier, 
Ohio, kindly forwarded to me a box of alidos of land 
planarians made by I>r. Walton. 

10 Sent for identification by the U. S, National Museum 
and collected by Dr. J. P. E. Morrison of that institution. 

^ Fauna of the Caves of Yucatan, ’' Carnegie Inst. 
Wash., Publ. No. 491. 

15 A collection of land planarians from Barro Colorado 
Island was kindly sent to me for identification by E. C. 
Williams, Jr., of Northwestern University; description in 
press. 

i E. von Esmarch, Cenir, /. BahU, 1 1 226, 1887. 

a M. W. Beijerinck, Oenir. /. Bakf., 14: 827, 1893. 

8 Kutseher, Zeitsokr. /. Byffiene, 20; 4a, 1896, 

* Botthoff. ArcMv f. Sygime, 26: 162, 1896. 

» V. T. Dnnitrofl, Jour. Boot., 12: 19, 1926. 


CKefiberger® have described methods by which the^ 
were able to isolate several species from water aud 
feees. 

Several months ago, the writer wished to procure 
some species of this genus for cytological study, but 
after considerable correspondence, found that such 
cultures are not available. It now seems probable that 
all or most of the pure cultures isolated by earlier 
investigators have been lost. Bhodospirillun^ rubrum 
(Esmarch) Molich and Spirillum virginianum Dimi- 
troff Were obtained from the American Type Culture 
Collection. The cells of these species are rather small, 
however, and not well suiU^d for cytological study.. 
Since pure cultures could not be obtained from culture 
collections, isolation of the di'tsired species from orig¬ 
inal sources was accomplished. 

This note is written to correct a general impression 
that the isolation of pure cultures of Spirillum is a 
difficult matter. My experience has been that several 
species are readily isolated from raw cultures by sim¬ 
ple routine methods employed for other groups of 
bacteria. Suitable raw cultures must be obtained by 
enrichment methods, but this is not difficult since most 
surface M'atcrs appear to contain a variety of species 
of this genus. 

Several culture media were tested for enrichment, 
but none was found more satisfactory than hay or 
other plant infusions. Decaying cultures of fresh 
water algae usually contain many spiral bacteria. 
Spiral cells are rarely seen in the early stages of de¬ 
composition, but as the culture ages they become more 
and more abundant until, at times, the surface pellide 
becomes a swarming mass in which they predominate. 
This peak period may be reached within a few days 
but generally requires from one to throe weeks. Raw 
cultures are generally rather short lived. 

During the swarming period, pure cultures are 
readily isolated by streaking out on the surface of 
beef extract peptone agar. The colonies appear 
promptly and are readily recognized by microscopic 
examination in situ. By this method the following 
species were isolated from creek and pond waters in 
the vicinity of Austin, Texas: Sp. serpens (Muller) 
Winter, Sp. undula (Muller) Ehrenberg, Sp. tenue 
(Miiller) Ehrenberg, 8p. itersonii Giesberger, The 
moat common species in this vicinity proved to be 8p. 
serpens. 

Although rich raw cultures of Sp. volutans Ehbg. 
became available on two occasions, it was hot possible 
to obtain pure cultures since no colonies developed on 
the stredeed plates or in poured plates with semi-solid 
agar as the plating medium. The giant spiral ceUs 
of this species eould be seen lybg on the agar kurfaoe^ 

« G. GlosbergCr, Delft thesis, W. D, Hebema, m 
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but there w^te never au^ indications of growth or oeU 
diviaioxu 

There has been but a single claim for isolation of 
this species. Kutacher identified one of his pure oal> 
tures as Sp, volutana Ehbg., but his identification was 
questioned by Migula.^ According to Migula, the 
organism isolated by Kutscher should be designated 
as 8p, giganteum (Kutschor) Migula. This has 
caused considerable confusion since many workers 
employed Kutsoher’s organism in their studies on the 
cytology and physiology of bacteria, and referred to 
the organism as Sp- volutana. The illustrations by 
these workers bear little or no resemblance to the true 
Sp. volutana Ehbg. There sceins, therefore, no reason 
to believe that this species has yet been isolated. 

A cyiological study of the several species has been 
completed and will be published dsewhere. The pure 
cultures have been deposited in the American Type 
Culture Collection, 

1. M, Lewis 

The Universitt or Texas 

OXIDATION OF SULFANILIC AND ARSA- 
NIUC COMPOUNDS BY NASCENT 
HYDROGEN PEROXIDE 

Ottenbjbro and Fox* have reported that colored 
products appeared following ultra-violet irradiation 
of dilute solutions of sulfanilamide. The blue-violet 
products seemed of particular interest. Fox, Cline 
and Ottenbeig:* as well as Rimington and Hemmings^ 
emphasiEed that the formation of the blue derivative 
itiv^olves an oxidation of sulfanilamide, since the pres¬ 
ence of oxygen is necessary for the formation of the 
blue-colored irradiation product. 

Oxidation of sulfanilamide by chemical means to a 
blue product had not been accomplished, when Fox, 
Cline and Ottenbeig published their article.® In the 
meantime I* have reported that, under certain experi¬ 
mental conditions, solutions of sulfanilamide treated 
with oxygen form hydrogen peroxide and a blue-violet 
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compound which is reversibly reducible and oxidizable. 
The hypothesis was advanced that the formation of 
this blue-colored substance may be due to the influence 
of nascent In further experiments being pub¬ 

lished in detail elsewhere it was found that nascent 
h 3 rdrogen peroxide as formed on autoxidation of 
hydrazine solutions (Gilbert,Schalcs®), in presence 
of cupric ions oxidizes sulfanilamide promptly to blue- 
violet derivatives. These substances are reversibly re¬ 
ducible and oxidizable, and, when freshly formed, ex¬ 
tractable with amyl and butyl alcohols apd other 
organic solvents. They are comparatively stable in 
those solvents but unstable in water, losing extracta- 
bility and changing color. 

Among related compounds studied arsanilic acid 
l)ehaves in a manner comparable with sulfanilamide. 
The blue-violet butyl alcoholic extracts obtained from 
sulfanilamide and arsanilate showed an absorption 
spectrum practically identical in shape (maximum 
absorption at about 590 mji). The identity of the two 
blue compounds is probable. It would be expected 
that if these compounds had retained their charaeter- 
intio side-chains there would be a greater difference 
in the absorption spectra. If the oxidation products 
are identical the aide-chains mu at have been lost. It 
is suggested that therapeutically or toxically active 
derivatives formed in vivo also may lack the character¬ 
istic side-chains of the original substance. 

Rosenthal and Bauer^ recently published in this 
journal the extremely interesting observations that 
on oxidation of sulfanilamide by means of ultra-violet 
irradiation or ferric chloride and hydrogen peroxide 
the sulfonamide group is split off. My studies of the 
spectroscopical behavior of the blue oxidation products 
obtained from sulfanilamide and from atoxyl lead to a 
similar conclusion. 

Georg Babkan 

Evans Memorial, Massachusetts Mkmoeial 
Hospitals and Bostoi^ University 
School or Medicine 
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SCIENTIFIC BOOKS 


THE CALCULUS 

Introiktetion to the Calculus. By Arnold Dresden. 
xii-f428 pp. New York: Henry Holt and Com¬ 
pany. 1940. $3.40. 

TktB book^ as its title indicates, is designed as an 

^ W. Mignla, ‘‘System dor Bakterien.’^ Jen^ 1900. 

^ B. Otteaberg and Oh. L. Fox, Jr., Pros, Soc. Mwp. Biol 
oad Med., SSr 479-481,1938. 

^ L. 1^, Jr., J. B. Ollne and R. Ottenberg, Jour. 
PJmmmU ^ fherap., 86* 99-^106, 1939. 

and A. W* EemmingSi Fiookem. Jour,, 


introduction to the calculus, presumably for students 
of sophomore age. It is particularly noteworthy, inas¬ 
much as it is the first serious attempt among American 
U^xt-books to introduce the subject in a rigorous and 
logical manner. The first two chapters, about sixty 
pages, of the book, arc devoted to the essentials of the 

* G. Barkan, Proe. 8oc. Bxp. Biol, and Med., 41: 535- 
537, 1939. 

5E. G. Gilbert, Jour, Am, Chem, Boe., 61; 2744-8751, 
1989. 

8 0. flchales, Ber, Btsch. Chem, Gea., 71: 447-400, 1938, 

^ B. M. Biosenthal and H. Bauer, Soience, 91: 2369, 609, 
May H 1940. 
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tlieory of point Bets and of continuous functions. 
Prom that point on the book treats in more or less 
standard order the usual topics of the differential and 
integral calculus, with the exception that the proofs are 
placed on a more rigorous footing. These proofs are 
not always given in complete detail. They are deliber¬ 
ately curtailed in order to keep the essentials clearly 
in fooua. In .some cases the parts omitted are included 
in the exercises. For example, the derivation of the 
formula for the derivative of a function of a function, 
left incomplete in most text-books, is here carried to a 
point so near completion that the student can fill in 
the details. The book does not entirely solve the logical 
difficulties of the teacher resulting from tlie necessity 
of a choice in the order of topics. In some cases for¬ 
ward references are necessary. Thus the *^Law of the 
Mean” is used on page 92, while it is proved on page 
117. 

The topics arc concerned mostly witli functions of 
one variable. There is, however, one chapter on double 
and triple integration. Also, partial differentiation is 
defined and used (in Chapter 4) to obtain the deriva¬ 
tives of functions defined implicitly. The book ends 
with two chapters on differential equations. 

A problem which coufronts the teacher of students 
who wish to make use of the calculus in the applied 
sciences is how to introduce the subject of integration 
eo.rly enough. The text under review solves it by in¬ 
troducing problems on inverse differentiation in with 
those on differentiation. The dcfliiilc integral is intro- 
cluwd in Chapter 12, in characteristic fashion, with the 
proof that its defining limit exists for any continuous 
function! The author admits that the student, meet¬ 
ing the subject for the first time, might wish to omit 
such a proof. In fact, he points out that the tradi¬ 
tional course *‘can be extracted from the book by omit¬ 
ting the proofs of theorems.” In spite of the rigorous 
point of view, a lively and interesting style is main¬ 
tained. Witness the term “principle of the fly¬ 
catcher.” 

The reviewer regrets tliat the very useful exact re- 
mniiider theorem for Taylor's theorem (expressing the 
remainder as a definite integral) is omitted here as in 
most standard text-books. He also feels that the utility 
of the book would be slightly increased if the statement 
of theorems were italicized. 

This book presents the calculus os the teacher would 
like to present it to his classes, in logical order. We 


have hitherto assumed in this coimtry that this most 
pleasant metliod of lecturing was not the most efficient 
way of teacliing, that maximum enjoyment for the 
instructor might mean minimum enjoyment for the 
mediocre student. The author believes otherwise, that 
the present type of treatment should increase the 
student's enjoyment as well as his power to use the 
material. He bases his belief on his own experience 
as a teacher in this country, and on his acquaintance 
with young Europeans of the age of American sopho¬ 
mores, It is devoutly to be wished that he is right and 
that o-thers who use the book will make similar findings. 

D. V. WlDDEUl 

IMAGE TRANSMISSION 

Teletnsion—the Electronics of Image Transmission, 
By V. K. Zworykin and G. A. Morton, ix + 646 
pp. New York: John Wiley and Sons, Inc. 1940. 
This book is designed to condense and .summarize in 
a readily accessible form the extensive literature which 
has already grown up in the field of television. The 
subject-matter is divided into four main sections. The 
first part deals with the fundamental processes and 
phenomena upon which the art of television is based. 
The second part discusses the general principles of 
television and the necessary relationships between the 
optical image and the transmitted radio image. The 
third portion deals with the individual components of 
the complete television system as devised in the RCA 
laboratories, and the fourth portion describes the 
equipment of the RCA-NBC television project. The 
first two sections will be of most int<}rest to the gen¬ 
eral scientific reader, for in these parts are contained 
ail that is necessary for a detailed understanding of the 
science of television as practiced to-day. The other 
two sections will be useful to those having an interest 
in the finer details of the subject. 

The authors are to be particularly congratulated 
upon the extremely clear and concise exposition of the 
fundamental physical principles which occupy the first 
five chapters of the book. These chapters cover the 
emission of electrons from solids, fluorescent materials, 
electron optics and modem high-vncuum technique in 
the short space of 160 pages. Moat physicists could 
read these pages with profit. 

C. G. Montgomery 
Thk Bartol Beseahch Foundation 

OP THK FrANKIiIN INSTITUTE, 

SWARTIIMORE, Pa. 


REPORTS 


THE AMERICAN SOCIETY OP MECHANICAL 
ENGINEERS 

Meohakioal engineers throughout the United States 
and Canada are observing this year the sixtieth anni¬ 


versary of the founding of their professional oi^ani- 
zation, the American Society of Meehasloal Engineer^ 
which to-day has 15,000 members and 
quarters in New York City and 71 school seetions in ta- 
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riouB industrial areas. The story of the growth of the 
society coincides with the period in American indus¬ 
trial history in which the greatest mechanical develop¬ 
ments have occurred, much of which have been made 
possible through the efforts of the society and its mem¬ 
bers, whose names would fill many pages. Their 
achievements cover a myriad of fields, chief of which 
are air conditioning, aeronautics, electric machinery, 
er*gineering research, metals, fuels, hydraulic turbines, 
internal-combustion engines, machine tools, naval im¬ 
provements, ordnance material, petroleum, plastics, 
printing presses, pmnps, railroads, scientific manage¬ 
ment, steam power, textiles and woodworking ma¬ 
chinery. 

It was on April 7,1880, that 80 mechanical engineers 
organized the American Society of Mechanical Engi¬ 
neers, which had an initial membership of 189. As 
early as then, the founder members promulgated the 
present objectives of their engineering organization, 
which are to promote the art and science of mechanical 
engineering and the allied arts and sciences; to en¬ 
courage original research; to foster engineering edu¬ 
cation; to advance the standards of engineering; to 
promote the intercourse of engineers among themselves 
and with allied technologists, and severally and in co¬ 
operation with other engineering and technical socie¬ 
ties to broaden Uie usefulness of the engineering pro¬ 
fession to industry, community and world. As officers 
of tile new society, there were elected by those present 
a representative group of engineers, beaded by Presi¬ 
dent Robert Henry Thurston, pioneer educator in 
mechanical engineoving. In 1883, Frederick Remsen 
Hutton, professor of mechanical engineering at Co¬ 
lumbia University, became the first regular secretary, 
a part-time position that he held until 1906. 

The early history of the society reflects the earnest 
endeavors of its slowly increasing membership to or¬ 
ganize for the purposes enunciated by the founder 
members. Meetings were held, papers and discussions 
were presented and published and standards for mate¬ 
rial specifications and codes for recommended practice 
< in a number of fields of testing were undertaken. 
Shortly after the turn of the century, a new spirit 
began to manifest itself in the organization. The 
rapid spread of membership throughout the country 
and the realization by engineers in many industrial 
centers that great benefits would result from local 
organizations culminated in 3904 in the establishment 
in Milwaukee of the first local section of the society. 
“This movement led to the organization of others, until 
to-day there are 71 such groups in the United States 
and Canada. 

The splendid gift by Andrew Carnegie of an engi¬ 
neering societies building in New York City, dedicated 
in 1906, gave impetus to widening influences and 
brought with it a realization that greater obligations 


iiad been placed upon the society. With the occupancy 
of the new headquarters in the building and the ap¬ 
pointment of Calvin W. Rice as full-time secretary, a 
second period of growth began. 

This second period of development was marked by 
the increase in the society’s activities and their diver¬ 
sity, and a rapid growth of membership. Cooperation 
with other engineering bodies, in this country and 
abroad; more frequent meetings; the broadening of 
the field of professional interest; realization of the 
obligation of service in civic and social progress; in¬ 
creased activity in standardization, research, codes of 
recommended practice and safety; greater activity in 
local sections and student branches, the first of which 
was authorized in 3908 and to-day number 117 with 
6,500 student members; and more extensive and more 
diversified publications have been some of the fruits 
of tills growth. In 1919, from a recognition of the 
ever-broadening technical interests of the society’s 
members came the 16 professional divisions under 
w'hose ausj>iees the professional work of the society 
in the various branches of mechanical engineering is 
now carried on. National meetings, each devoted to a 
single subject but drawing participants from the 
country at large, were instituted to augment the more 
general meetings of the society in various cities in 
which all divisions take part and the local meetings, 
which are arranged entirely by local sections. 

In this period were begun certain technical activities 
which have materially benefited industry and the gen¬ 
eral public. Boiler explosions are a rarity since the 
society undertook to prepare and continually revise a 
“boiler code,” which has become law and the standard 
for 24 states, the Hawaiian Islands, Panama Canal 
Zone, two Canadian provinces and 18 cities, in the 
design, construction and operation of boilers and pres¬ 
sure vessels. As a further means of safeguarding hu¬ 
man life, the society has sponsored other safety codes, 
such as those for elevators, already adopted in several 
states and a score of cities, hoists, compressed-air ma¬ 
chinery, pressure piping and conveying equipment. 
To determine whether an engine or machine is deliver¬ 
ing its rated horsepower or capacity, the society has 
set up for the guidance of engineers “power test codes” 
to be used in testing compressors, heaters, internal- 
combustion engines, fuels, pumps, steam engines and 
turbines, refrigerating systems, steam locomotives and 
other auxiliary apparatus. 

At the beginning of the period, the society added 
research to the list of its technical activities. Un¬ 
affected by commercial considerations or influence and 
interested primarily in the advancement of knowledge 
of mechanical engineering, the society has sponsored 
research on fluid meters, feedwater studies, manage¬ 
ment, cutting of metals, mechanical springs, effect of 
temperature upon properties of metals, woods of the 
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world, geaiittg/boimifki^ hydratdicB,.^irt^am tablof, de*^ 
vators, welding anduhibrieation. <<Axiother impoitant 
fanetion of the society is its service to the engineering 
profession and to industry in the sponsorship of 
dimensional standardization in the field of mechanical 
engineering, beginning with pipe threads and includ¬ 
ing bolts, nuts, rivets, screw threads, couplings and 
hundreds of other items. This last activity has made 
possible mass production in the automotive and other 
fields, which in turn have provided the general public 
with cheaper automobiles, household appliances, type¬ 
writers, airplanes and similar articles. 

The pattern of the third period of the society's 
development, now in progress, appears to be character¬ 
ized by a growing concern for the education and train¬ 
ing of the engineer and his professional development 
and status, for engineering as one of the learned pro- 
feasions, and for the opportunities and obligations of 
public service, which involve economic and sociological 
as well as ethical, educational and financial considera¬ 
tions. The vital problems, personal, professional and 
national, raised by the world-wide depression of the 
1930 'b, have already infiuenoed and given direction to 
tills third period, which is roughly coincident with the 
secretaryship, held since the de^th of Dr. Rice in 1934, 
by C. E Davies. 


enhaxiee the atatus of the eugineesr; 

Society of Mediaiiieal Engineers is maintoming its 
high technical and cultural standards for entrance to 
the society; cooperating with educational institutions 
in the maintenance of high standards of engineering 
education; requiring a high standard of ethical prac¬ 
tice by members of the society; aiding in the adoption 
of a high standard of attainment for the granting 
of the legal right to practice professional engineering; 
fostering among engineering students the study of 
pliilosophy and history, tradition and achievements, 
duties and social functions of the engineering pro¬ 
fession; encouraging the personal and professional 
development of young engineers; and supporting ac¬ 
tivities looking to the increased employment of engi¬ 
neers and seeking new opportunities for engineering 
service. The usefulness of the organized engineering 
profession is being increased by cooperating with other 
engineering and technical societies; encouraging a high 
standard of citizenship among engineers; encouraging 
engineers to participate in public affairs; cooperating 
with govenimental agencies in engineering matters; 
and fostering a better understanding by the general 
public of the value of engineering as evideimed by the 
achievements of engineers. 

L. F. Z. 


SPECIAL ARTICLES 


UNIFORMITY OF THE PAIN THRESHOLD 
IN MANi 

The aim of tlieee studies was to ascertain: To what 
extent the variable distress experienced by different 
persons during similar pain stimuli is dependent upon 
differences in perception (the pain threshold), and to 
what extent on differences in reaction to pain. 

Eamest efforts in the past^ have been made to deal 
with this problem, but a definite answer has been 
delayed because of the absence of an accurate method 
of ascertaining the pain threshold. A suitable method 
has been described by Hardy, Wolff and Goodell,^ who 
have made accurate measurements of the pain thresh¬ 
old and have demonstrated its stability in three sub¬ 
jects. The day-to-day variaiiozm over a period of 
almost a year, despite varying moods and vicissitudes, 
caused a deviation from the mean no greater than * 12 
per cent. However, the pain threshold may be altered 
by various factors. Thus, pain in one part of the 

I Prom the Bussell Sage Institute of Pathology in affili¬ 
ation with the New York Hospital and the Departments 
of Medicine and Psychiatry, Oomoll University Medical 
College, New York, N. Y, 

» E. Libman, Jour, Am, Med, Am,, 102: 335, February 
3, 1934. 

»J. D. Hardy, H, G. Wolff and H. Goodell, Jour, Clm* 
/meet, 19: 649, July, 1940. 


body raises tJie pain threshold in other parts. Also, 
chemical agents such as acetylsalicylic acid and the 
opiates are capable of appreciably raising the pain 
threshold, on which fact rests part of their therapeutic 
usefulness.^ 

To investigate the variability of the pain threshold 
in a population under average conditions of well-being, 
150 subjects of different ages and both sexes were 
tested. The results of this more comprehensive study 
of the pain threshold form the topic of this communi¬ 
cation. 

Method 

The apparatus^ for measuring the pain threshold 
is shown diagrammatically in Fig. 1. The light from a 
1,000-watt lamp was focussed by a condensing Ians 
through a fixed aperture 1.8 cm. in diameter onto the 
blackened forehead of the subject for exactly three 
seconds. The intensity of the radiation was controlled 
by means of a rheostat. The subject reported on bis 
sensation, and if no pain was experienced the proce-, 
dure was repeated every 30 to 60 secouds until he just 
felt pain at the end of the exposure. The intensity of 
beat at this point was measured by a radiometer aiid 
considered to be the minimum stimulus for pain. TUs 

^ H, G. Wolff, J. D. Hardy and H. Gbodell, Vour. 43^, 
19: 659, July, . 
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threshold pain ivad eiudly reeogmzed, even by un- 
trained subjects. The sensation was that of heat 
finally '^rising^^ or "sweUing” to a distinct sharp stab 
of pain at the end of the three-aeeond exposure. 



Fia. 1. 
Rbsults 


ObHcrvations were made on 160 subjects. A few 
subjects were repeatedly examined at intervals of sev¬ 
eral days and weeks. There were 324 observations on 
160 subjects. The data were considered on the basis 
of a single value for each subject, which was tlie 
average of all observations made on the subject. These 
individuals were of both sexes, of various ages and of 
widely different social and educational experience. 
They were individuals who at the time of examination 
had no pain, infection or gross metabolic disturbance. 
Each subject was asked to express an opinion about his 
own pain sensitivity. The average amount of energy 
necessary to produce just the beginning of pain at the 
end of the three-second exposure, that is, the pain 
threshold, was 0.206 gm.cals/se<?*/Rm®. The range of 
threshold readings was from 0.173 gra.cals./sec./cm.® 
to 0.232 gm.eals./seo./cm*. The distribution of results 
is shovni in P’ig. 2. The average of these data in ab¬ 
solute value is 10 per cent, lower than the average ob¬ 
tained by Hardy, Wolff and Goodell on three carefully 
studied subjects. The measurement of energy in this 
intei^ty range m absolute value ia a difficult tech¬ 
nical procedure and the agreement of the observations 
made with an entirely different apparatus may be con¬ 
sidered adequate. The Borics of pain-thresbold deter- 
minittions when plotted produced a bell-shaped curve 
with -16 to +13 per cent, as the limit of deviation 
from the mean, and with 91 per cent, of all determina¬ 
tions faliing within ^ 8 per cent. The standard devia¬ 
tion for the group was ^ 1 per cent. 

There were wide vaiiations in the expression of per¬ 
son^ estimates of pain perooption, such as '^exquisitely 
immitive to painful stimuli," “average” and “very in- 
to paia.” With few exceptionn, however, 


there was no relation between the personal estimation 
of hypersensitivity or hyposeusitivity and the pain 
threshold as measured here. 



OM CALS/5EC/CM.2 

Pio. 2. 


To test further whether or not sleep loss would affect 
the stability of the pain threshold, hourly and some¬ 
times half-hourly observations were made upon four 
subjects (authors) over a span of 24 hours. A total 
of 103 observations (each consisting of 2 independent 
measurements) was made. During this time the sub¬ 
jects carried out, in so far os possible, their usual daily 
activities, including eating. Sleep, however, was com¬ 
pletely avoided. AJl drugs, including coffee and to¬ 
bacco, were omitted except three hours before the ex¬ 
perimental period ended. At this time three of tlie 
subjects took a cup of cofft^ each, whereas one took no 
coffee. 

Througliout the 24 hours each of the subjects ex¬ 
perienced wide variations in both the degree of wake¬ 
fulness and in emotional state. The former ranged 
from alertness and effectiveness to weariness, drowsi¬ 
ness and lethargy. The emotional states ranged from 
good humor, calmness and placidity, elation and gay- 
ety, to indifference, apathy, dullness, restlessness, irri¬ 
tability and tension. 

The 150 pain threshold values again varied but 
sli^tly from the mean threshold value as determined 
for the four subjects throughout the 24rhour period. 
This mean value was 0.210 gm,eal«./seo./om/-*, the 
range being from 0.193 gm.cals./Bec./cm.* to 0.227 
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I'he limits of deviation from the 
mean were — 8 per cent., and 95 per cent, of all the 
determinationB fell within ^ 5 per cent, of the mean.. 
No difference was rioted between those wlio, toward the 
end of the experiment, drank coffee and the one who 
did not. Results are shown in Fig. 3* Macht,'" using 


*11 - 



another method, obtained similar constant values for 
the pain thre^iliold throughout 26 hours. 

Prom these data it is inferred that the pain threshold 
in man is relatively stable and uniform. In contrast 
to this uniformity in the threshold for the perception 
of pain are the wide individual variations which occur 
in the reaction to pain. This latter seems to ho de¬ 
pendent upon individual experience and attitude. 

Conclusions 

(1) Pain threshold in 150 persons of different ages 
and of both sexes was approximately the same, 0,206 ^ 
0.03 gm.cals./scc./cm2. The standard deviaiton for 
the group was — 1 per cent., the same as jireviously 
observed for individual subjects. 

(2) Pain threshold could not be correlated with the 
subject's estimates of his or her sensitiveness to pain. 

(3) Pain threshold was independent of sex. 

(4) Pain threshold is uniform throughout the 24- 
hour day and not affected by feelings of lethargy, 
tension and over-irritability, nor lack of sleep for a 
24-hour period. 

(5) Individual reactions to pain are not the result 
of individual variations in pain threshold. 

George A. Schttmacuer 
Helen Goodell 
James D. Hardv 
Harold G, Wolff 

THE UTILIZATION OF L-GLUCOSE BY 
MAMMALIAN TISSUES AND BACTERIA 

Emil Fischer observed in 1890 that 1-giucose was, 

6 D, L Macht, N. B. Herman and C. 8. Levy, Jour, 
Fharmacol,, 8: 1, 1916. 


not fermented by brewer's yeast.^ Since no further 
work has been reported on the ability of other cells to 
metabolize this sugar, mammalian tissues and bacteria 
were examined in this respect. 

The 1-glucose was prepared by the reduction of 
1-gluconic lactone, following the method of Emil 
Fischer.^ For the preparation of 1-gluconic lactone 
the method of Kilmni,^ with slight modiOcations, was 
used. The crjTstalline anhydrous 1-glucose obtained 
had a specihe rotation of (a)^ =52.5".^ 

Experiments were earned out manometrically on 
surviving tissue slices of tJie rut. The respiration of 
the gray matter of brain and the aerobic and anaerobic 
glycolysis of Sarcoma 39 were measured according to 
Otto Warburg's method.* It was found that 1-glucose 
is neitlier oxidized nor fermented by surviving tissue 
slices of rat brain or Sarcoma 39; nor docs it affect 
the oxidation -or fermentation of d-glucose by these 
tissues. 

L-glucose is not metabolized in the animal body, as 
shown by the following experiment: A rat was injected 
intravenously with a 5 per cent, solution of l-glucose 
equivalent to 1 gram of l-glucose per kilogram of body 
weight. The amount of l-glucose excreted in the urine 
was determined polarimetricully. Approximately 85 
per cent, of the l-glucose was excreted within twenty- 
four hours. 

B, coli communis (Escherichia) and Bacterium aero- 
genes were cultured in a synthetic salt medium to 
which was added 1 per cent, d-glucose and 1 per cent, 
l-glucose, respectively. Both bacteria grew on d-glu- 
coae, but neither showed any appreciable signs of 
gp’owth on 1-glucose. 

In another experiment the synthetic salt medium 
was replaced by Dunham's peptone solution. Bromo- 
thymol blue was added to indicate changes in pH, 
and inverted small tubes (Durham tubes) were used 
for collecting gas. The two test cultures (R. coli and 
B. aerogenes) grew well in the control tubes containing 
d-glueose, but no growth was observed in the tubes 
containing l-glucose. Acid and gas were formed in 
twenty-four hours by both bacteria in the presence of 
dextrose, but no acid or gas by cither in the presence 
of l-glucose. 

Summary 

The utilization of l-glucose by rat tissues and B, ooU 
and B. aerogmes was studied. There was no evidence 
that l-glucose was metabolized by either mammalian 
or bacterial cells. 

1 E. PiscJior, Berichtey 23: 2611, 1890. 

aKilmni, BerichUy 55; 100, 1922; 68: 2349, 1936. 

a The l-glucose was prepared by Edith L. Anderson, 
working under a grant from the Banting Besearch Foun¬ 
dation. 

Warburg, *'Th6 Metabolism of TnoiourB," OoU'* 
stable and Company, London. 1930. 
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The author wishes to express his ipmtitude to Dr. E. 
Anderson for the preparation of the 1-glucose and to 
Professor W. L. Holman, of the department of bac¬ 
teriology of this university, for carrying out the 
bMterial tests. Habbt Rudney 

Dbpabt^bnt or Medical Kkskaboh, 

Banting Institute, 

Univbesity or Toronto 

TULAREMIA ENDOTOXIN 

1 OBTAINED a Strong tularemia endotoxin from 
Hamzabey and Ceylon strains which I had isolated 
from a brook during the investigations^ of the tula¬ 
remia epidemic in Thrace in 1937. 

These strains were cultivated in plates containing 
blood and cystin media. These cultures were then 
emulsified in sterile distilled water, placed in flasks 
containing heads. These flasks were then put in tin 
boxes lined with cotton and incubated in 37° C. incu¬ 
bators for autolysia. The boxes were shaken thor¬ 
oughly twice daily. The incubation lasted 45 days, 
during which time all the tularemia bacteria died. 
After the product was found completely sterile it was 
contrifugalized. The clear, sterile autolyaite was then 
desiccated in vacuum in the presence of sulfuric acid. 
The dry endotoxin thus obtained was dissolved in 
sterile distilled water, having 50 mg of dry toxin in 
1 cc; It was recentrifugalized. The tests made with 
the broth-colored solution gave the following results: 

(1) White mice weighing 20 grams, injected intra¬ 


venously with 0.3 ec of this solution (15 millig. of dry 
toxin) = (M. L. D.), died instantly with severe convul¬ 
sions. 

(2) The intraperitoneal injections of the same 
amount killed the mice within 24 hours. 

(3) Guinea-pigs weighing 250-300 grams were in¬ 
jected 15 centigrams of dry toxin intraperitoneally, 
and they died within 24 hours with typical cries. 

(4) The intracutaneoua injections of 15-15 millig. 
of dry endotoxin caused a passing vasoconstriction at 
the site of injection. 

(5) Repeated intravenous inj(H;tiona to rabbits 
showed the antigenic value of the endotoxin by the 
j)resence of a marked flocculation reaction. Moreover, 
it was found that the endotoxin produced titratable 
flocculation and precipitation reactions with tlio sera 
of persons who had previously had tularemia infection, 
as well as with those of guinea-pigs with chronic tula- 
1 ^‘mia infection. These sera also neutralized the 
('Ilianecus vasoconstrietion. 

(6) The endotoxin does not contain hemolysins. 

Finding it possible that this endotoxin can be used 

as a standard toxin in the standardization and control 
of tularemia antisera, and that the detoxicated toxin 
can be used for the prevention of the disease, I thought 
the publication of this work might be of some use to 
oilier workers in this field. 

Talat Vaspi iiz 

School op Hygiene, 

Ankara, Turkey 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE THROMBOPLASTIN REAGENT FOR 
THE DETERMINATION OF 
PROTHROMBIN 

Foe the satisfactory quantitative determination of 
prothrombin by my method,^ a thromboplastin is re¬ 
quired which is stable and has a high and uniform 
activity. Such an agent can readily be prepared as 
follows: a rabbit brain, from which the superficial 
blood vessels have been removed by stripping off the 
pia, is mascerated in a glass mortar under acetone. 
After several replacements of fresh acetone, a granular 
non-adhesive product is obtained which is dried on a 
small suction filter. The dehydrating process should 
not require more than 10 minutes and the acetone must 
not be acid (Eastman's Practical is satisfactory). As 
soon as the thromboplastin is free of acetone, it is put 
in a glass ampule which is evacuated by means of an 
oil vacuum pump for 3 minutes and then sealed in a 

^Zentr. /, Bofc. (Eeferate) B.C. xxix, No. 6-6, 1938; 

No, 21,1938. 

lA- J. Quick, M, 8tinl«gr^Browii and F. W. Bancroft, 
Ata. Jour. Mod. 8oi.y 190: 601, 1936 y A. J. Quick, Jour. 
Afn. 4m,, 110: 1668, 1938; 111: 1776, 1938. 


gas flame. For convenience 0.3 gm material is put in 
each ampule. To prepare the emulsion, this amount of 
diy material is mixed with 5 cc of a freshly prepared 
0.85 per cent, sodium chloride solution, incubated for 
15 minutes at 50° C., and then allowed to stand until 
the coarse material is settled and n milky supernatant 
liquid is obtained. The presence of suspended material 
does not interfere with the test. Centrifugation often 
reduces the activity of the emulsion. The thrombo¬ 
plastin solution prepared in this manner will, accord¬ 
ing to the technique of my lost, clot liuraan plasma in 
11 to 12i seconds and rabbit plasma in 6 seconds. For 
research purposes no preparation wliicb does not bring 
about coagulation in these periods should be employed. 

Curiously, the dehydration of rabbit brain with 
acetone or with dioxan markedly increases the throm- 
boplastio activity. There is at present no explanation 
for this finding. Whereas an emulsion of fresh rab¬ 
bit brain clots human plasma in 16 to 25 seconds, the 
thromboplastin made by the acetone method brings 
about clotting in 11 to 12i seconds. Dehydration with 
acetone, moreover, makes the product much more con¬ 
stant in potency. It seems, therefore, advisable to 
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Abandon the use of fresh brain, even though Boutar^ 
Kark and Taylor^ have recently described a satisfac* 
toty way for preserving thromboplastin extract by 
means of the lyophile procedure of Plosdorf and 
Mudd, 

Thromboplastic activity is destroyed by oxidation. 
Tf dried rabbit brain be allowed to remain in contact 
with air, it slowly turns yellow and a concomitant loss 
of potency occurs. By storing the reagent in an 
evacuated tube, oxidation is prevented and the activity 
is retained apparently indefinitely. As an example, a 
preparation made on March 3, 1938, was tested on 
June 6, 1939, and found it clott<^d human plasma in 
UJ seconds. The unused portion of the sample was 
rescaled under vacuum and tested on Juno 24, 1940. 
Again clotting occurred in lli seconds. 

Thromboplastin possesses a relative but not an abso* 
lute species specificity. Rabbit thromboplastin ap¬ 
pears to be specific for the plasma of man, dog, cat, 
horse ajjd cow, but not for the plasma of the guinea 
pig or for birds. It is interesting to note that repeated 
search has failed to find any better source for thrombo¬ 
plastin than rabbit brain. 

Armand J. Qujck 

Marquette UNivEasiTy School or Medicine 

A STOPCOCK LUBRICANT FOR USE WITH 
SOLVENTS, ACIDS OR ALKALIES 

During the past few years the writer has done con¬ 
siderable work with solvents such as carbon disulfide, 
petroleum ether, acetone and other similar solvents in 
separatory funnels and burettes. 

Many different compounds have been used as stop¬ 
cock lubricants. Some of these are good for certain 
solutions but unsatisfactory for others. 

About two years ago while searching for a satis¬ 
factory stopcock lubricant for use with carbon disul¬ 
fide the writer tried some powdered graphite whiclx 
was on the shelf in the laboratory. It has proved to 
be a valuable substance for use as a lubricant where 
the ordinary compounds are dissolved away. 

Graphite is insoluble in all ordinary solvents and 
is not affected by acids or alkalies. It does not allow 
the stopcock to bind and it gives a very satisfactory 
seal. Only a very small amount should be used. A 
stopcock once coated usually lasts a long time. 

P, W. Rohrbaugh 

CAwroRNiA Fruit Groweab Exchange, 

Ontario, Californu 

SHADOWGRAPH RECORDING OP AVBNA 
COLEOPTILE CURVATURES 

Growing oats in battery jars, in place of apeoialixed 
seed holders, for the Went coleoptile assay method 

* A. W. Souter, R. Kark and P. H. L. Taylor, Soienca, 
91:582,1940. 


Atutin, seems to have a number of distinct advantages. 
When this technique is employed, shadowgraph rec* 
ords may be conveniently taken with the aid of an 
easily constructed device described below and figured 
in the accompanying drawing. 



A copper cylinder 4" in diameter and 3" in height 
is made movable up and down along slots in three 
copper legs attached securely to a base board. The 
cylinder may be hold in any position by means of 
winged nuts that tighten against the legs on screws 
attached to the cylinder. The lower rim of the cylinder 
is curled up on the inside to support a strip of photo¬ 
graphic paper. Covering the cylinder is a copper lid, 
in the center of which is placed a small single filament 
flashlight bulb operating on two dry cells. 

We have used this set-up with battery jars 3?" in 
diameter and 5" in height in which 20 to 26 oats are 
able to grow uniformly. Satisfactory results have been 
obtained with both single and double exposures of tiie 
reacting coleoptiles, 

Harrt G. Albaum 
Samuel Kaiser 

Brooki.yn College 
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MARIHUANA 

By ProfeiBor ROGER ADAMS 

ITNIVEBSITY OP ILLINOIS 


The term “marihuana” is commonly used to repre¬ 
sent any part of the hemp plant or extract therefrom 
which induces somatic and psychic changes in man. 

The hemp plant has been known since remote 
antiquity, having originated in central Asia and spread 
into practically all countries of the world. For cen- 
tiuies, tbe fiber of the plant has been used for clothing 
and rope; the seed have been pressed for oil. The 
oldest known reference to the hemp plant is in a 
Chinese treatise, “Rh-yn,” written in the fi.fteenth cen¬ 
tury B,c. That hemp contains an intoxicating prin¬ 
ciple has also been known for centuries and records 
of this fact date back to 1000 to 1500 b,o. The me¬ 
dicinal action is mentioned in Sanscrit^ Hindu and 
Chinese medical ti'eatises published about the begin¬ 
ning of the Christian era. Hundreds of other refer¬ 


ences during the past nineteen hundred years discuss 
the physiological action of this plant. 

Hemp is an herbaceous annual growing three to 
eighteen feet in height, depending on soil and climate. 
Botanieally it belongs to the genus CanmMSf of which 
there is only a single species, Cannabis sativay occur¬ 
ring in a few varieties; Cannabis indica is one of these. 
When the female plant is about to flower, the tops, 
which have large quantities of hairs, become covered 
witii a multitude of pluricellular glandulose hairs. 
These appear as minute glistening points and are so 
numerous that the tops appear to be shining with dew. 
The tops are very sticky and when pressed emit a 
strong mint-like smell. The resin often spreads to the 
surface of the leaves or branches. It is largest, in 
amount when flowers begin to appear and continues 
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to form until the ^ds are matui'e—it oeases when the 
8eed« are ripe. Botanists have suggr^sted that the resin 
is formed as a vaniish to proteefc the seed while the 
sap is providing the fertilised ovules with the elements 
necessary for maturation. The amount of resin de-^ 
pends almost entirely on the climate, the largest, as 
might be expected, in hot dry climates such as Chinese 
Turkestan and smallest in temperate climates where 
there is plenty of moisture. The morphological char¬ 
acteristics of Cannabis are modified very easily—one 
variety to another—merely by change in climatic con¬ 
ditions. The resin appears to contain most of the 
intoxicating principle of the plant. The male plant 
during flowering also exudes a certain amount of resin 
but much leas than that produced by the female plant. 

In the far East the resin (called charas) was in the 
early days collected from the uncut plant in several 
ways. Men wearing leather coats walked through the 
hemp and the resin stuck to the leather from which 
it was scraped. Sometimes sticks with leather strips 
attached to the end were drawn over the flowering 
tops. The tops were sometimes rolled in the hands 
and the resin scrape<i from the hands onto a receptacle. 
From cut plants, the tops were pressed between clotlis 
or rubbed between fine mattings. By any of these 
procedures, a dark resinous mass was obtained, which 
was purified somewhat by kneading with a little water 
to remove dirt and extraneous material and then stored 
in a dry atmosphere, since it deteriorates when damp. 

The modem method, such as is used at the present 
time in Clunese Turkestan, consists in cutting and dry¬ 
ing the female flower heads, crushing in the hands to 
a powder and sieving so that it attains the flneness and 
consistency of sand or sawdust. This powder is stored 
in rawhide bags for four or five months during the 
winter. With the onset of hot weather the material 
ia taken out and exposed to the sun for a short tim^, 
sufficient to allow the resin to melt. It is stored again 
in hide bags of ten-pound to fourteen-pound capacity. 
After a few days the agglutinated mass is again taken 
out and kneaded well by means of wooden rods so that 
a certain amount of oily matter appears on its surface. 
The process of kneading ia continued until each bag 
yie]d.s about one or two pounds of oil. At this stage 
the charas is transferred to fresh bags and is ready 
for sale. The product consists of a greenish-black 
mass with a peculiar and characteristic odor. 

Anothei’ commonly used East Indian hemp product 
called bhang consists of the specially dried leaves and 
flowering shoots, chiefly of the female plant. The 
process is merely to cut and dry the plants and to 
separate therefrom the leaves by striking against a 
block of wood. 

Another product is ganja. In Enotem Bengal iti 
the present time hemp is cultivated for the production 
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of this material As the female plants begin to form 
the resin, all the large leaves on the steins and branobes 
are removed. The smaller leaves and the brackets of 
inflorescence become agglutinated into a resinous mass. 
The plants are then cut about six inches from the 
ground and exposed to the rays of the sun for a few 
hours. The redundant portions of the stem which do 
not bear flowering heads are then cut oft and those 
bearing flowering heads are arranged in a circle with 
the heads directed toward the center and overlapping 
eadh other. Treading and kneading is commenced. 
While holding the plant tight with the left foot, the 
laborers press down and trample with the right foot. 
The process is continued until the narcotic resin is 
pressed firmly among the flowers in the dmred form. 
Fresh bundles are placed over those which have been 
already pressed and the treading is repeated. This 
goes on until the ring is about a foot in height after 
which the flowering twigs aix^ removed. The resulting 
flat resinous mass ia known as flat ganja. 

Ganja and charas, admixed with tobacco, are gen¬ 
erally smoked, while bhang is usually taken by mouth 
in the form of a beverage or confection. In northern 
Africa, the hemp tops and leaves are often mascerated 
with water to a fluid paste and swallowed whole. Fre¬ 
quently Uiey are extracted with alcohol and the reaidues 
from the solvent admixed with jams. The powdered 
tope and leaves sometimes are mixeil with crushed nuts 
as a stuffing for dates, Turkish paste or in cakes \ or 
mixed with nuts, spices, oiI./ind chocolate to a thick 
paste, which is chewed. 

In the United States and in several other comitries, 
the tops of the flowering plants are cut and dried, the 
coarse material removed and the product chopped to 
tbe proper particle sixe for incorporation in eigarettee. 
This is the form of hemp most commonly observed in 
illicit distribution in this country. 

The names for hemp preparations are very numer¬ 
ous. In addition to those already cited, should be 
mentioned in particular the term, hashish, which is in 
common usage. 

There is no satisfactory bioassay method for deter¬ 
mining the potency of marihuana. The best procedure 
in animal testing is administration to certain types of 
dogs, after which the character and degree of the In¬ 
coordination, particularly of the hind legs, are ob¬ 
served. This very subjective method gives information 
as to the intoxicating power of the test sample but 
famishes no indication as to the active principle con¬ 
tent. Decerebrated oats are not affected; it thus may 
be concluded that marihuana affects the cerebral hemi- 
gpheree and therefore pobons the intellect. 

The moat careful atudy of the effect of murihuana 
upon humans has be^ made upon educated 
peons. An extensive survey of matiht^nii 
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auioxig native Korth Afncanei and Eaat Indians also 
haa been reported. The gfeneral effect of marihuana is 
to weaken the individuals will, the faculty which con¬ 
trols, sorts out groups and correlates according to log¬ 
ical laws. Thus, in the case of the intoxicated sub¬ 
ject, memory and imagination predominate, he becomes 
entirely absorbed in the past and the future and loses 
sight of the realities of the moment. Cannabis affects 
the mind moat powerfully. 

There are several successive phases to intoxication 
by hemp. The subject first feels himself strong, agile, 
elegant, capable of extraordinary feats of prowess. 
He experiences an intense desire to move about. 
Walking, jumping, dancing seem desirable, though he 
usually abstains from such action. Gradually his mind 
becomes filled with ideas foreign to the subject on 
which he is endeavoring to fix his attention. Suddenly 
he is overcome by absurd and irresistible laughter 
caused by any trifling incident, which very often is 
not amusing even to the slightest degree. Simulta¬ 
neously, the addict needs conversation and talks ex¬ 
citedly. The conversation becomes more and more in¬ 
coherent as the will loses its power to direct thought. 
Ideas well up incesBantly in addicts, especially those 
with some education; they whirl through the brain, 
becoming ever more lively and striking, and are asso¬ 
ciated tt^ether in the most unexpected ways. 

Gradually, as the action of the drug progresses, exact 
notion of persons and neighboring objects is lost, the 
emotions are extremely exaggerated and paradoxical. 
Mental confusion increases and moments of lucidity 
become fdiorter and shorter. Finally, the subject 
reaches the stage of a sensation of moral and physical 
lassitude; he wonts complete silence; the least effort 
becomes an almost impossible exoi*tion; the mind al¬ 
lows itself to be lulled into a state of apathy, indif¬ 
ference and complete calm. The Mohammedans called 
this 

This state is marked by a complete change in notion 
of time. It appears infinitely alow, owing to the num¬ 
ber and variety of impressions which rapidly enter the 
mind. These ideas, particularly those half-formed, 
seem innumerable, and since time is measured only 
by the memory of them it seems infinRoIy long. 

The notion of space also is wholly impaired. The 
distance between the subject and a person standing 
quite near him appears tremendous. The hand seems 
to be separated by an enormous space from the glass 
it attempts to seise. Objects are seen through a mist 
so that outlines are indistinct and shapes are blurred. 
Sight and hearing are extremely acute, but the per¬ 
ceptions ore distorted and the distortions are con- 
stantlly varying. This is the stage of great suggesti- 
Any impres^ns made on the senses imme- 
give rise to imaginary pereepti^uus, illusions 
and bidincinations. 


Saeeeeding this is a deep and heavy sleep. The sub¬ 
ject upon awakening, in general, remembers what be 
experienced during his intoxication. Apparently a 
subconscious condition prevails, but the persistence of 
memory indicates that consciousness still subsists. 

The order and the intensity of the various phe¬ 
nomena differ in each individual and depend fre¬ 
quently on the influence of outward circumstances at 
the moment. In moat cases, an exaltation of the most 
common thoughts of the individual may be noted. 
Thus, it acts like most cerebral stimulants, ineltiding 
alcohol. The most intimate and secret thoughts of the 
marihuana subject are revealed by unconscious move¬ 
ments, acts, illusions and hallucinations, as well as by 
words. ^ 

Marihuana intoxication is accompanied frequently 
by disagreeable symptoms. Especially with an over¬ 
dosage, and dependent on the environment, the subject 
before he reaches the euphoria stage may suffer ex¬ 
cruciating pains in the head and neck and feeling 
of torture. He may oven imagine he is going to die 
and, in general, may go through a period of great 
anxiety. If he has an aversion to any one, his antip¬ 
athy is transformed into a fierce hatred; he is con¬ 
vinced that he now has everything to fear from his 
enemies and that they are hatching some odious plot 
against him. There is only one step from the belief 
that danger is imminent. The addict often reaches this 
stage and becomes a prey to sudden fits of terror and 
Irresistible criminal impulses. This accounts for cer¬ 
tain violent reactions, sometimes murder of friends 
and relatives, committed under influence of the drug. 

All these observations have been based, for the most 
part, on teats with educated Europeans who had in¬ 
gested preparations through the mouth. An intensive 
study of North African native addicts has indicated 
some differences in effect from those just mentioned; 
thus, during the period of euphoria, a rapid sequence 
of amusing and witty ideas is replaced in the native 
by a flow of absurdities, coarse jokes and obscenities; 
the phase of motor excitation is little marked, possibly 
becau^ of the fact that the native who desires complete 
intoxication always smokes reclining on cushions or 
mats. 

The phenomena observed during hashish intoxication 
vary widely according to whether Cannahh is smoked 
or Cannahia preparations are ingested. If the resin 
content is approximately the same, the effects are more 
rapid (after fifteen minutes) when hemp is smoked 
than when it is swallowed (one to two hours or even 
longer)- 

The North African natives generally are smokers 
and tiaoBlly smoke to excess. Under these conditions 
the reoetiong are prolonged and after the final sleep 
the snbject awakens in a stupor. The use of mari¬ 
huana finally leads to loss of fitness for woik and 
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resistance to fatigue. Later, the subject is prone to 
headaches, loss of appetite and general degradation 
of the body. There is the factor of indhndual resis* 
tance, but tlie rapidity of degeneration depends on the 
quantity of the drug consumed. 

The physiological action of marihuana may be de¬ 
scribed in most general terms as the release of inhibi¬ 
tions in the subject. As a consequence, an individual 
with natural criminal tendencies, which he controls 
under ordinary conditions, will commit crimes when 
under the influence of the drug. It is pretty securely 
established that this drug itself is not an aphrodisiac. 
It is impossible to predict the reactions in any par¬ 
ticular subject. An exact knowledge of the intoxica¬ 
tion of marihuana and its deleterious effects will have 
to await carefully controlled clinical experiments. 

Ordinarily marihuana is not considered an addiction 
drug in the same sense as morphine, since the sudden 
cessation of the use of hemp does not give rise usually 
to the disquieting phonojjiena that accompany priva¬ 
tion in the case of other n&rcotics. Its consumption 
in the United States, which had for several years in¬ 
creased, has recently been effectively checked. 

The chemistry of marihuana is complicated and very 
confusing. Between ] 840 and 1895 most of the chem¬ 
ical work consisted in rather unsuccessful attempts to 
find tests which would provide a means of identifying 
the presence of marihuana or an extract. In 1896, 
Wood, Spivey and Easterfield extracted hemp with 
petroleum ether and distilled from the extract a bigh- 
boiliiig fraction which apparently contained most of 
the active principle. This they called ^*red oil” be¬ 
cause of its appearance. They were able to isolate 
from this oil by means of acetic anhydride a pure 
crystalline acetate from which by hydrolysis a straw- 
colored oil resulted, called by them cannabinoL For 
several decades, cannabinol was supposed to be the 
active principle of marihuana until finally it was 
proved otherwise. These early investigators contrib¬ 
uted some facts toward the constitution of cannabinol 
but left the probleiii far from complete. 

In spite oJ' many attempts, no other investigators 
were successful in repeating the isolation of canna¬ 
binol until 1932, when Cahn again obtained this com* 
pound. He performed a series of brilliant researches 
from which he deduced a structure dubious in respect 
merely to the position of the hydroxyl and w-amyl 
groups. Just recently in the University of Illinois 
laboratories researches led to the postulation that the 
hydroxyl and n-amyl groups must occupy positions 
different from those suggested by Cahn. This new 
formula was demonstrated to be correct by an une- 
quivoiial method of synthesis. Cannabinol is 1-methyI- 
3-n-amyl-6,6,9-trimethyl-6-dibenaopyran and has struc¬ 
ture I, 
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Most of the chemical work in the past has been done 
on charas. The experiments in the University of Illi¬ 
nois laboratories were performed with an extract 
from Minnesota wild hemp. Fi*om tlie red oil from 
this source, cannabinol has been isolated by a new pro¬ 
cedure and also another pure compourid, cannabidiol. 
Both substances were obtained in crystalline fonn. 
Cannabidiol composed about 45 per cent, of the red 
oil in hand and cannabinol about 15 per cent. 

The study of the structure of cannabidiol is not yet 
complete, but the fonrmla shown in II is doubtful only 
in respect to the position of the double bond in the 
left-hand ring. Cannabidiol, like cannabinol, is physi¬ 
ologically inactive. 


C,H„(n) 
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Observation of structures I and II makes it appear 
likely that cannabidiol is a precui’sor of cannabinol. 
Thus, in the plant cannabidiol might isomcrixe readily 
to a tetrahydrocannabinol (III) which upon oxidation 
would be converted to cannabinol (I). 
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III 

Such a series of reactions h^as now been consummated 
in the laboratory and thus confirms the probability 
that the plant reactions are similar. 

Of peculiar interest and importance is the fact that 
the tetrahydrocannabinol formed by isomerization of 
the cannabidiol with various acidic reagents may be ob¬ 
tained in two forms depending on the reagent and 
physical conditions used in the reaction. One has a 
specific rotation fairly constant at about -160® and 
the other at about - 240®. The evidence is that the 
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stmctureB of those differ merely in the position of the 
double bond or possibly storeochemically. The lower- 
rotating form has a very high marihuana activity, 
many-fold that of purified red oil. The higher-rota¬ 
ting form is less active than the lower-rotating. Both 
the tetrahydrocannabinols are hydrogenated to a single 
hoxahydrooannabinol of specific rotation -70®, which 
is also physiologically active. It seems probable that 
the marihuana activity of red oil is due to one or more 
of these substances. 

Several methods have been devised and successfully 
used for synthesiH of tetrahydroeannabinols from sim¬ 
ple starting materials. Homologs and analogs are also 
available through the new procedures. The possible 
marihuana activity of these compounds is now being 
tested* 

Recently Todd has isolated from red oil in the form 
of a derivative a substance he calls cannibol. No in¬ 
formation regarding its chemical characteristics is yet 
available. 

Haagen-Smit and his eoworkers reported a few 
weeks ago the isolation from red oil of a crystalline 


compound which has marked physiological activity* 
No information on the chemistry of the compound has 
yet been published* 

Red oil is obviously a welter of closely related chem¬ 
ical substances very difi&oult to separate from each 
other. It is probable in view of the researches under 
way in the University of Illinois laboratories that one 
or perhaps more than one active principle exists and 
that they are tetrahydrocannabinols or closely related 
compounds. The probability is that the substances 
isolated by Todd and by Haagen-Smit will be found 
to be similar to these in character. 

Hemp is readily identified when vegetative material 
is available for study. Tests are also available for 
identifying extracts of hemp. Reliable, scientific un¬ 
equivocal methods for identifying one or more active 
constituents in red oil, however, must await the more 
extended study of the pure active compounds. Only 
then also will it be possible to perform quantitative 
clinical tests in order to obtain more accurate informa¬ 
tion on the physiological and psychological action of 
marihuana. 


THE ROYAL SOCIETY OF CANADA 

By ProfeMor D. A. KEYS 

MCOILL UNIVERSITY 


Tuis year the fellows of the Royal Society of Can¬ 
ada were the guests of the University of Western On¬ 
tario in London, for their annual meeting f 1*0111 May 
20 to 22. The attendance not as larg<‘ as last year, 
but representatives from all parts of Canada attended 
and presented papers. The university buildings, situ¬ 
ated in beautiful spacious grounds outside the city, 
presented a peaceful contrast to the present conditions 
in Europe, that visibly affwited all who atteuded the 
meeting. 

The presidential address, ^‘A Study of the Organi¬ 
zation and Work of the Royal Society of Canada,” 
was delivered by Dr. H. M, Tory, following a coinpli- 
* nientary dinner tendered the fellows, their wive^ and 
guests, by the City of London on Monday night, May 
20. The president stated that the Royal Society of 
Canada differed in one respect from the similar so¬ 
ciety in England, in that it included under its organi¬ 
zation all the intellectual movements which were 
deemed worthy of recognition. Thus with the Natural 
Science Sections HI, IV and V, were associated the 
Literary Sections, including philosophy, literature, 
history and economics* After outlining the various 
contributions of the older scienees and literary fields 
of knowledge to our present western society, the lec¬ 
turer eonduded with the suggestion that we should at 
our annual meeting each year have a major sympo¬ 


sium dealing in some form w ith the relations existing 
between the various sections. Two typical topics sug¬ 
gested were ‘*The Effect of Science upon Literature in 
the Last Hundred Years” and ‘‘The Present State of 
Controversy between Science and Philosophy.” 

On the following evening, Dr. R, W. Boyle received 
the FlaveLle Medal of the Royal Society for distinc¬ 
tion in scientific subjects, in recognition of his re¬ 
searches, particularly on the development of “Asdics” 
and his work on ultrasonics. The presentation of the 
medal was followed by a scholarly lecture delivei^d 
by Dr. F. Cyril James, principal of McGill University, 
on “Science and Society,” in which he traced the 
changes in western society brought about in the four 
centuries between 1475 and 1875 due to the impact of 
scientific discovery. He pointed out that the primary 
function of the social sciences is the charting for so¬ 
ciety of a course that is most appropriate in tlie light 
of the existing fund of human knowledge. Apparently 
tlie impact of science on society has not been wholly 
beneficial; the ethos of western society has not re¬ 
sponded to the changes in its material environment, 
but if we are willing to face the major problem of 
deciding upon our ideals, the forces that science has 
placed at our disposal are sufficient to make the attain¬ 
ment of those ideals a practical possibility. 

Section III (Chemical, Mathematical and Physical 
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Sejenoee) woa held uxlder the presidency of Professor 
J. A. Gray, who delivered the presidential address on 
^^Stndics in Beta and Gamma Rays/’ in which he out> 
lined the early work done in Rutherford’s laboratory 
at Manchester and the subsequent development of the 
theory of scattering and softening of the Gamma rays 
on passing through matter. Recent experimental re¬ 
sults on the Beta ray spectra and the Gamma rays 
from Uranium X were presented by Dr. Gray. Five 
new fellows were elected to the section, Dr. A. N. 
Campbell, Professor P. E. Gagnon, Professor Gordon 
Pall, Dr. R. M. Petrie and Professor H. Grayson 
Smith. 

Of the eighty-four papers presented to Section III, 
twenty-five were by title. Space permits the mention 
of only a few of those papers presented. Dr. S. A. 
Hodgson described the seismograph installation at the 
Lake Shore Mines, Kirkland Lake, Ont., and the re¬ 
sults obtained in investigating the possibility of fore¬ 
casting the rock-bursts which are prevalent in that 
mine. The results of experiments on the vibrations in 
aircraft, described by Dr. D. C. Rose, indicated the 
possibility of improvement in the design of such craft. 
Dr. J. B. Foster reported that he and his associates 
had obtained some new resiilta in the Stark Effect, 
using Cu, Ni, Hg, Zn, Cd and Pb, using fields from 
100 to 250 Kv/cm. R. G. Elson, Grayson Smith and 
J, 0. Wilhelm described a new type of calorimeter for 
determining the specific heats of materials at liquid 
hydrogen temperatures. Among the results com¬ 
municated, it was stated that the variation with tem¬ 
perature of the specific heat of manganese can be ex¬ 
pressed by a Debye function with a characteristic 
temperature of 410° and a linear term 0.0042T. A 
very interesting investigation on the validity of the 
Ferry-Porter law in normal, enhanced and depressed 
states of visual sensibility, and the influence of stimu¬ 
lation of the senses of vi.sion, hearing, taste and smell 
upon the sensibility of the organs of vision were re¬ 
ported by Dr. Frank Allen, It appears that stimula¬ 
tion of one sense causes a periodic rise and fall in an¬ 
other, the results confirming and extending the work 
of Kravkov. For example, stimulation of the oar by 
sounds makes red colors appear dimmer and green 
brighter when no rest interval is allowed, but after a 
rest interval of 3 minutes, the red appears brighter 
and the green dimmer. A number of papers on mete¬ 
orology by the staff of the Meteorological Office were 
communicated by the director, John Patterson, who 
exhibited a new radio-sonde instrument by R. C. 
Jacobsen, now being used by the service. Dr. L. Gil¬ 
christ described geophysical results of electrical drill 
hole coring carried out with the assistance of A. B. 
Clark, and Dr. D. A. Keys gave the results of a mag¬ 
netic survey on Calumet Island, Dr, D. K, Froman 
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Among the fourteen mathematical papers read, Dr. 
Buchanan spoke on “Second Genus Crossed Orbits/’ 
in which he considered a special case of the restricted 
threerbody problem. Dr. R. L. Jeffery gave a papor 
on the integration of functions in a complete norined 
sector space, in which he set forth a theory equivalent 
to that of G. Birkhoff. Dr. Gordon Pall delivered a 
paper on “Simultaneous Representation in Quadratic 
and Linear Forms,” and among several papers read by 
Professor Synge, attention is drawn to a new electro¬ 
magnetic energy-tensor. A direct application of the 
laws of conservation of energy and momentum leads 
to the equations of motion given by the Lorentz pon- 
deromotive force, without the radiation term. Dr. W. 
L. G. Williams communicated the results of an inves¬ 
tigation on hyperbolic trigonometry. 

In the Chemistry Section Dr. E. W. R. Steaeie and 
his students presented five papers on photosensitized 
reactions, in which the polymerization of ethylene was 
investigated, using different wave-lengths in the ultra¬ 
violet, and an estimate of the strength of the C-H 
bond was detennined, Dr. P, Gagnon described the 
synthesis of some new hydrocarbons in the Indene 
series, and Dr. R. H. F. Mauske described the struc¬ 
ture of Hunnemanine. A large number of papers 
were read by Dr. R. H. Clark and his students. An 
examination of the phenolic constituents of the water 
soluble ethanolysis products of western red cedar, 
Douglas fir and western hemlock was made, and the oil 
isolated from the phenolic constituejit in each ease on 
methylation with diagomethane yielded a white crys¬ 
talline compound with the same melting point as that 
from spruce and maple woods. Another paper de¬ 
scribed a method for the synthesis and isolation of 
glycuronic acid. 

Professor Otto Maass was elected president of Sec¬ 
tion III and Professor J. K. Robertson, the secretary. 

The feature of the meetings in Section IV (Geo¬ 
logical Sciences) was the excellent address of the pres¬ 
ident, Professor J. J, O’Neill, on “The Exploitation 
and Conservation of Mineral Resources in a Balanced 
Development of Canada.” He urged that while the 
mines are active in Canada’s north, bringing men and 
money into the country, is the time to take preliminary 
steps toward permanent settlement ; otherwise, when 
mines are exhausted the settlements will be deserted 
and become “ghost towns.” Each district will hove 
to be considered as an individual problem, and study 
of these problems should be begun at onee. Agriaul-* 
tur^ in the few areas possible, reforestation, to ^ fol¬ 
lowed ey^tually by scientific lumbering, and the de¬ 
velopment of manufacturing industries near eomnsee: 
of pow^ were some of the possibiUties suggested^ . . 
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Among the twenty-eight papers presented^ apeeial 
mention may be made of one by P» M. Hurley^ C. 
Goodman and B. B. Evans on the investigations of the 
helium method of age determination. They show that 
the agreement between the results obtained using sam¬ 
ples of p 3 TOxene from specimens is much better than 
that obtaincMl from determining the age from felspar, 
it is suggested tlmt pyroxene retains its helium and is 
more suitable for eueh age determinations. Dr. J. E. 
GiU called attention to the unsatisfac^tory state of 
fault nomenclature and suggested certain improve¬ 
ments. As a result, a committee was appointed to 
study the question and report at the next meeting. J. 
T. Wilson summarised the results of a study of air 
photographs covering a large belt of the Nortli West 
Territories. The investigation showed this part of the 
Canadian Shield to be a mosaic of fault bloeksi some 
having horizontal movements as much as eighteen 
miles. 

The presidential address of Section V (Biological 
and Medical Sciences), entitled ‘The Causes of Hy¬ 
brid Sterility and lncompatibDity/‘ was delivered by 
Professor W. P. Thompson, of the University of Sas¬ 
katchewan, and stressed particularly the time in the 
li£e-cy<s]e at which the causes may operate. 

A notable feature of the meeting was the gmup of 
papers on fish (and particularly on salmon). Pro¬ 
fessor A. G. Huntsman described the habits of At¬ 
lantic salmon and disoussed deaths due to high water 
temperatures in the rivers of Eastern Canada, while 
Professor E. M. Walker presented the work of K. C. 
Fisher and P. E. Elson on temperature preference in 
Atlantic salmon and speckled trout. W. A. Clemens 
reported A. L. Pritchard's work on the age of coho 
and spring salmon of British Columbia and his own 
work on sockeye salmon in the same region. Attempts 
to explain the origin of kokane (a variety of aookeye 
salmon) were made in a paper by W, E. Bicker, re¬ 
ported by R. E. Foerstor. The close affinities of the 
Coregine fishes of Canada with Siberian species were 
dealt with by J. B. Dymond. 

Desiccation in Southern Ontario, as reflected in the 
decreasing mileage of streams, was the subject of a 
paper by A. F. Coventry, read by J. R. Dymond. 
This led to an animated discussion as to the causes of 
desiccation. 

Botanical papens included one by Professor R. B. 
Thomson on the study of sporeHngs in the TBSoular 
cryptogams ks a basis for the interpretation of seed- 
Ung oi^nisatbn, another by H; B. Sifton on the de¬ 
velopment of the sir spaces in the leaf of Labrador 
tea, and two by Professor E. H- Moss on interxylary 
cork in Artsffiwfto. Professor G. W. Soarth aumma- 
riks^ work and drv^ight reactance carried Q^t 


with J. Levitt, B. Biminovitch and others and de¬ 
scribed the changes in the physical state of protoplasm 
associated with hardening. 

James Miller discussed the parts played by the basal 
and prickle layers of tlic epidermis in regeneration 
and neoplasia, and M. L. Barr described the effect on 
the synapse of axon reactions in motor neurons. C. 
C. Hacklin demonstrated that after over-inflation of 
the excised lung the internal septa and sheaths of the 
pulmonary blood vessels are similarly pneumatized. 
Dr, Benjamin Kropp brought forward much material 
to demonstrate that in spontaneons and thcrapeutio 
abortions structural abnonnalities were present in the 
villtis capillaries and villus epithelium. H. Wasteneys, 
B. F. Crocker and P. Hamilton reported that deute¬ 
rium-labeled proteins are useful for the study of di¬ 
gestion in the dog. Madge Thurlow Macklin gave evi¬ 
dence that tunmrs in man have a genetic basis, and 
Lionel Penrose presented studies on the grandchildren 
of consanguineous unions. Dr. D. A. Scott discussed 
the structure of insulin crystals prepared from bison 
and human pancreases in comparison with those pre¬ 
viously prepared from other sources. Dr. Leslie 
Young described his synthesis aryl hydrogen sulfates 
m mtro, 

Drs. Clark, Cleghorn, Ferguson and Fowler demon¬ 
strated that adrenal insufficiency results in a decrease 
in extracellular fluid and in plasma volume, that the 
percentage decrease of the former is leas than the 
latter and that the decrease in plasma was not suffi¬ 
cient to account for circulatory collapse. Dr. Bram 
Rose presented evidence to show that in various types 
of shock there is a decrease in blood histamine. Dr. 
N. W. Booiue advanced further evidence tending to 
dissociate tlie sympathetic nervous system from shock 
due to hemorrhage. Professor F, R. Miller demon¬ 
strated the local effects of eserine and acetylcholine on 
the electrogram of the cerebellar cortex. Dr. P. J. 
Maloney presented further evidences of the influenco 
of bile salts on the flocculation of toxin. Professor G. 
B. Reed described a semi-synthetic medium for the 
production of gas gangrene and tetanus toxins. 

E. Horne Craigie described the area of distribution 
of the middle cerebral artery in birds and the form of 
the capillary bed of the central nervous system in 
D4frmi>phis. J. MoDunnough discussed some marine 
Coieophoridae, and C. McLean Fraser described hy- 
droids of the Pacifle Coast. 

Other papers dealt with genetics of size (J. W*.. 
MacArthur) and the stnioture of homotypic and 
somatic chromosomes (L. C. Coleman). 

Principal E. C. Wallace, of Queen's Univerwity^ 
was elected president of the society for the ensuing 
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SCIENTIFIC EVENTS 


CHEMISTKY EXHIBITS OF THE CHICAGO 
ICUSSUM OP SCIENCE AND INDUSTRY 

Be. C. Robert Moulton, curator of chemistry at the 
Museum of Soience and Industiy in Jackson Park, has 
announced the opening: of a new series of exhibits in 
the chemistry sequence. 

In the first room of this new aeries arc exhibits de¬ 
signed to show how the chemist distinguishes various 
kinds of mutter by such properties as color, taste, 
flavor, odor, appearance, density, crystalline form, 
hardness, inalleahility, ductility, heat and electrical 
conductivity, solubility and chemical activity. 

In the second room are shown the natures of, and 
differences between, atoms, molecules, elements, com¬ 
pounds, j)ui'e substances and mixtures. Here, too, is 
shown the history of atomic theories from ancient 
Greece to the present day, imduding the coniributions 
of Dalton and Langmuir. 

The third room contains a picturesque reproduction 
of a sixteenth century alchemical laboratory with iU 
strange collections of glass retorts and odd materials, 
where the eternal search for the philosopher's stone to 
turn base metals into gold went on. Adjacent to this 
is a. 20th century eliemicaJ laboratory furnished with 
the most modern equipment. 

The visitor passes next through a series of exhibits, 
many of which he may operate by puslung a button, 
on the fundamental laws, relationships and classifica¬ 
tion of chemistry. 

Next comes a room full of rather spectacular exliibits 
showing typical chemical reactions, procedures and 
processes such as the burning of iron in oxygen, the 
making and burning of gunpowder, potassium burning 
on water, the violent heat reaction of thennit which 
makes it so useful in welding, electricity used to decom¬ 
pose water, growing crystals by electricity and many 
other chemical exjKjriinents. 

Here a transition occurs from chemistry as a pure 
science to its industrial applications. Such applica¬ 
tions of chemistry to industry as the manufacture of 
salt, phosphorus and phosphates, carborundum and 
aloxite abrasives, industrial alcohol, carbureted water 
gas and coal gas are shown, 

THE CONCILIUM BIBLIOGRAPHICUM 

The National Research Council is informed that the 
Concilium Bibliographicum, the headquarters of which 
have been in Zurich, Switzerland, is desirous of dis¬ 
posing of the materials which it has acquired siuee its 
establishment by Dr. Herbert H. Field in 1895. This 
is necessitated by decision to terminate the operations 
of the concilium this summer. The materials to be 
disposed of consist of valuable card indexes to biolog¬ 
ical literature for the period of existence of the con¬ 


cilium, arranged both taxonomically and by authors^ 
names, and covering the fields of paleontology, general 
biology, zoology, microwjopy, anatomy and physiol¬ 
ogy j and also the catalogue of this literature published 
in book form as the “Bibliographia Zoologica" (Vols. 
23-43; 1912-1934), and a large library of biological 
periodicals. 

The attention of American biologists and librarians 
is called to this matter, since tins appears to be the 
final opportunity at which it will be possible to obtain 
the card catalogues published by the concilium, or sec¬ 
tions of these catalogues, and since from the library of 
the concilium it may be possible to obtain sets of im¬ 
portant scientific journals desired by institutional 
libraries in the United States. 

It is suggested that any one interested in acquiring 
these materials address Professor Doctor Johannes 
Strohl, director, “Concilium Bibliographicum/' Wald- 
mannstrasse 12, Zurich, Switzerland. 

INTER-AMERICAN SOCIETY OF 
MICROBIOLOGY 

During the period since Septembei*, 1939, when, at 
the close of the third International Congress of Micro¬ 
biology, the initial steps were taken for the establish¬ 
ment of the Inter-American Society of Microbiology, 
work has been actively progressing toward the forma¬ 
tion and organization of the committees throughout 
Latin-Aiuerica whicJi will foster the interests of the 
society in their several countries. These committees 
will also determine the final form which the 8(Kdety 
is to take in order that it may be of the utmost service 
to all workers in the microbiological scienees. 

The following list records the chairmen of the Na¬ 
tional Committees thus far established: 

Argentina —Dr. Alois Bachman, chairman^ profesaor of 
bacteriology, Faculty of Medical Sciences, Buenos 
Aires. 

Chile —Dr. Bujenio Suarez, chairman, dire<;tor of the Bac¬ 
teriological Institute of Chile, Santiago. 

Colombia —Dr. Bernardo Samper, director, National Insti¬ 
tute of Hygiene, Bogota. 

Conta Mica —Dr. Clodomiro Picado, bacteriologist-in-chief, 
San Juan do Dios nosxfitai, San Jose. 

Cuba —Dr. Pedro Kouri, chairman, professor of parasitol- 
ogy# School of Medicine, Havana. 

KouadoT’-Ov, Juan Antonio Montalvan, professor of hy¬ 
giene, Faculty of Medical Sciences, Guayaquil. 

El Salvador —Dr. Salvador G, Aguilar, director, Labora¬ 
tories of Public Health, San Salvador. 

Ouatcmala —Dr. Carlos Estevez, chairman, director*general 
of Public Health, Guatemala. 

Mexico—Dr. Jose Zoyaya, chairman, director, Institute of 
Hygiene, Popotla, Mexico, D. F. 
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J^ioataffua —^Dr. M. A. Sanchez Virgil, director, National 
Inatitute of Hygiene, Managua. 

PanuMu—Dr, A. Vincente Maetellari, Department of Pub* 
lie Health, Panama. 

Peru —Dr. Telemaco Battiatini, chairman, director, Na 
tional Institute of Hygiene and Public Health, Lima. 
Uruguay —Dr. Estenio Honnaeche, chairman, professor of 
bacteriology, Faculty of Medicine, and associate di¬ 
rector, Institute of Experimental Hygiene, Montevideo. 
Vencsruela —Dr. L. lirieono Bosai, chairman, formerly di¬ 
rector of Public Health, Caracas. 

lu all these countries except Colombia, Costa Rica, 
E<‘uador, El Snlvador, Nicaragua and Panama, com¬ 
mittee organizations have been completed. 

In Brazil, where the drat In ter-American congress 
is scheduled to toke place, the organization of the com¬ 
mittee is under way, as is also the formulation of plans 
for liolding the congress. Dr. A. Fontes, director of 
the Institute OswaJdo Cruz, will be the president of 
the congress. 

There remain several important steps to be taken. 
Among these arc the following: (a) Organization of 
the appropriate branches of the In ter-American So¬ 
ciety in Canada and in the United States; (b) estab¬ 
lishment of a mutually helpful relationship between 
the Inter-American Society and the International So¬ 
ciety of Microbiology, looking forward to the next 
congress of both societies; (c) establishment in the 
United States of an Inter-American Jotimal of Micro- 
biology, to lx? published in h}nglish and open to con¬ 
tributors from all American countries. Decision on 
these matters should be made by the microbiological 
societies now existing in the United States and Canada. 

F. Durak-Revkals, 
Executive Secretary 

THE AMERICAN MINING CONGRESS 

Lv announcing the preliminaiy program for the 
seventh annual metal mining convention and exposition 
of the American Mining Congress, which will be held 
at Colorado Springs from September 16 to 19, atten¬ 
tion is called to the pi^ogram of the government for 
acquiring supplies of the vitally needed “strategic'' 
minerals. It is announced that a full session of the 
convention will be given over to consideration of the 
part which minerals play in the present emejgency. 
Another session will study and diseuss the effect of the 
war on supplies, international movements, domestic 
markets, prices, etc,, of each of the principal metals. 

Dr. C. K. Leith, mineral adviser to the National 
Defense Advisory Commission, will discuss the “Role 
of Minerals in the Present War,” followed by authori¬ 
ties from the U. S. Bureau of Mines and the mining 
industry on the nation's needs for war minerals. 
Ellswoi^ C. Alford, counsel of the American Mining 


Coi^ess, Washington, D. will speak on “National 
Defense and National Finance/' 

Senators James Murray, of Montana, and Key Pitt¬ 
man, of Nevada, will both address the meeting. Sena¬ 
tor Murray will outline plans for the expansion of 
Reconstruction Finance Corporation loans for mining. 
Senator Pittman will address the delegates on the 
“Future of Gold and Silver in the Light of World 
Conditions.” Colonel Philip B. Fleming, wage-hour 
administrator of the U. S. Department of Labor, will 
also speak. 

Over a period of years, the metal mining industry 
has urged the Congress to amend the Wagner Labor 
Relations Act to provide for more equitable and just 
administration, and this year the industry expects to 
secure a full report of the activities of the special 
committee investigating the National Ijubor Relations 
Board from f]dmund M. Toland, general counsel to 
this committee. Mr. Toland is expected to address the 
session devoted to labor problems. “Present-day In¬ 
dustrial Relations” will be discussed at the same ses¬ 
sion by C. S. Ching, director of industrial and public 
relations of the United States Rubber Company. 

Progress in mine safety and health, dust control 
and the problem of sick absentKMsm will occupy an¬ 
other full session. Other sessions will be devoted to 
reviews of the progress in mining geology, mining 
methods and equipment, the milling of inetallio and 
non-metal lie ores and developments in placer mining. 
Supplementing these discussions will be exhibits of the 
latest types of mining and milling equipment, partici¬ 
pated in by nearly a hundred leading manufacturers 
of mining machinery. Taxation, public relations, pub¬ 
lic mineral land withdrawals and industrial uses for 
silver arc other subjects included in tlie program. 

THE LOS ANGELES MEETING OF THE 
AMERICAN INSTITUTE OF ELEC¬ 
TRICAL ENGINEERS 

The Pacidc Coast convention of the American In¬ 
stitute of Electrical Engineers will be held at Los 
Angeles from August 27 to 30. 

The address of w^elcome at the opening session will 
be given by N. B. Hinson, chairman of the convention. 
President R. W. Sorensen will follow with an address 
on “Science and Superstition”; Douglas Shearer, 
sound director of the Metro-Goldwyn-Mayer Studios, 
will also speak. 

In addition to the five technical sessions and two 
student sessions, a technical conference will be held on 
the subject of governors, frequency control and load 
swings, with several leading engineers entering into 
the discussion. The subjects of the teclinical sessions 
are Protective Devices, Power Transmission and Dis¬ 
tribution, Electrical Machinery, Instruments, Mea- 
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surementi^ and the Basie Sciences. The students' ses¬ 
sions are to be held in the afternoons of Wednesday 
and Thursday. On Thursday morning Major E. H. 
Armstrong, of Columbia University, will give an ad¬ 
dress on “Frequency Modulation.” 

There will be an informal reception by the president 
at the Ambassador Hotel on Tuesday at 5: 30 p.m. and 
in the evening a student counselor dinner and confer¬ 
ence, foll<wed by a lecture on “Comets and Meteors” 
at the GrifOit Park Planetarium. A golf tournament 
is planned on Thursday and in the evening there will 
be a dinner at the Biviera Club, amusements and 
dancing. 

Points of interest selected for inspection trips are as 
follows: 

Columbia Steel Plant at Torrence. 

KNX Broadcasting Transmitter. 

Ship-to-Shore Badio Station of the Southern California 
Telephone Company. 

New Boceiving Station E of the Bureau of Power and 
light. 

Laboratories of tlie Califoraia Institute of Teeluiology. 

The 200-Inch Telescope at Mount Palomar. 

The 200 Inch Mirror, now' undergoing final polishing at 
the California Institute of Technology. 

If conditions permit, a visit to an aircraft factory may 
l>e included, although this of course will depend on national 
defense requirements at the time. 

Trips will also be available to the Huntington Library 
and Art Gallery and to see the famous stained-glass win¬ 
dow of the “Last Supper“ at Forest Lawn, as well as to 


Chinatown and the Olvera Street Mexican Village. Addi¬ 
tional trips to Other local points of interest will be ar¬ 
ranged on request. 

RECENT DEATHS AND MEMORIALS 

Da, James Flack Norris, profesaor of organic 
chemistry at the Massachusetts Institute of Technol¬ 
ogy and director of the research laboratory of organic 
chemistry, died on August 3 at the age of sixty-nine 
years. 

Framk Bond, ornithologist, formerly chief of the 
United States Geographic Board, died on July 2 at 
the age of eighty-four years. 

Nature reports the death of Dr. G. S. Blake, for- 
merly geological adviser to the Palestine Government. 

At the regular meeting on J uly 10 of the California 
Academy of Sciences the program of the meeting was 
devoted to a commemoration of tlic life and work of 
Edward Payson Van Duzee, late curator of the de¬ 
partment of entomology of the academy.' Short ad¬ 
dresses were made by Dr. Frank E. Blaisdell, research 
associate; Professor E. 0. Essig, University of Cali¬ 
fornia; Dr. Edwin C. Van Dyke, professor emeritus 
of the University of California and curator emeritus 
of the California Academy of Sciences; Professor 
Charles W. Woodworth, professor emeritus, Univer¬ 
sity of California, and by Director Robert C. Miller 
and President Frank M. MacFarlond, of the Cali¬ 
fornia Academy of Sciences. 


SCIENTIFIC NOTES AND NEWS 


Dr. Eugene Van Cleef, professor of geography at 
the Ohio State University, has received a special 
award from Delta Phi Epsilon, the professional for¬ 
eign service fraternity, in recognition of his “distin¬ 
guished service in education and international rela¬ 
tions.” 

C. A. Zappfe and Dr. C. L. Faust, of the Battelle 
Memorial Institute at Columbus, Ohio, have been 
awarded the 1940 Proctor Memorial Award of the 
American Eleetroplaters' Society for their paper on 
the “Metallurgical Aspects of Hydrogen in Electro¬ 
plating.” 

James W. Hook, of New Haven, Conn., president 
and director of the Geometric Tool Company and of 
the United Illuminating Company, has been awarded 
the Marston Medal of the Engineering Division of the 
Iowa State College in recognition of “his ability as a 
manufacturer, his leadership in movements for sane 
industrial relationships, the faithful discharge of his 
civic responsibilities and his keen interest in com¬ 
munity affairs,” 


Dr. a. M. H. Gray, physician in charge of the skin 
department of University College Hospital, London, 
and lecturer in dermatology in the Medical School, was 
elected on July 2 president of the Royal Society of 
Medicine. 

Dr. E. R. Martbll, assistant dean of the School of 
Forestry of the University of Idaho, has been ap¬ 
pointed head of the department of forestry and con¬ 
servation of the Agricultural Experiment Station at 
Purdue University. He succeeds ProfesBor B, N, 
Prentice, who will spend a larger part of his time in 
teaching. 

Db. Carl Nruberq, formerly professor at the Uni¬ 
versity of Berlin, until his retirement with the title 
emeritus in 1937 for twelve years director of the 
Kaiser Wilhelm Institute for Biochemistry, has been 
appointed research professor of chemistiy at the 
Washington Square College of Arts and Sciences of 
New Yorit University. He will take up the work in 
September, following his arrival in the United States 
from Palestine, where he has been teiushing at tihe 
University of JeVusalem. 
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AoooRmKG to Nature Dr. Richard Krouer, the Ger¬ 
man Jewish philosopher^ formerly professor at Dres- 
den, Kiel and Berlin, who left Germany two years 
ago, has been appointed professor of logic and meta¬ 
physics at McGill University. 

Da. A. Raymond Dochez, John E. Borne pi-ofessor 
of medical and surgical research at the College of 
Physicians and Surgeons, Columbia University, has 
been appointed ehairman of the department of bac¬ 
teriology. 

Dr. C. a. BuiDHiiER, professor of chemistry at the 
University of Tennessee, became head of the depart¬ 
ment of chemistry on July 1. 

Dr. John R. Paul, of the School of Medicine of 
Yale University, has been promoted to a professorship 
of preventive medicine. Dr. Leon S. Stone Iws been 
promoted to a professorship of comparative anatomy. 

Db. Edward Dawson Davy, professor of phanna- 
ceutical chemistry, has been appointed acting dean of 
the School of Pharmacy of Western Reserve Univer¬ 
sity, filling tile vacancy left by the resignation of Dean 
Edward Spease, who will direct the newly formed 
pliarmaceuticol department of the National Associa¬ 
tion of Retail Druggists. 

Dr. H. R. Josephson, for the past six years expert 
in forest economics at the California Forest and Range 
Experiment Station, has been appointed a member of 
the faculty of the department of forestry of the Col¬ 
lege of Agriculture of the University of California. 

Dr. J. Merriah Peterson, head of the testing de¬ 
partment of the Hercules Powder Company, Wilming¬ 
ton, Del., has been appointed assistant professor of 
chemical engineering at Cooper Union, New York City. 
He will give courses in physical chemistxy and chem¬ 
ical engineering thermodynamics. 

Db. Edward J. Stieoutss, associate professor of 
clinical medicine at the Rush Medical College of the 
University of Chicago, will join the staff of the Na- 
^tional Institute of Health, Washington, D. C., where 
he will conduct clinical and experimental research on 
the problems of aging. 

Dr. Charles Hubdabd Judd, consultant of the Na¬ 
tional Youth Administration for the past two years, 
formerly professor of education and chairman of the 
department of psytdiology at the University of Chi¬ 
cago, has been appointed director of student work. 
He is succeeded as consultant by John H. Lasher, 
Wisconsin state youth administrator. 

AodoBptKO to the Jaumal of the American Medical 
Association, Dr* J. Bush, of the U* S. Public 
Heal^ Scaryice, has been appointed director of the 
Mei^Hal Labotstory for Malarial 


Researtdi at Savannah. He succeeds Dr. Thomas H* 
D. QrkSLttSf who was transferred to Puerto Rico sev¬ 
eral months ago, as chief quarantine officer. Dr. 
Charles M. McGill has been acting director of the lab¬ 
oratory since Dr. Griflitts left* 

Dr. Wallace E. Richmond, formerly in charge of 
the x-ray laboratory of the department of mineralogy 
of Harvard University, has b<*en appointed x-ray 
crystallographer in the U. S. Geological Survey. 

Dr. Karl F. Krebs, who recently received the doc¬ 
torate in organic chemistry at the University of Illi- 
nois, has been appointed a member of the staff of the 
department of research and development at Bloom¬ 
field, N, J. of the Bakelite Corporation, unit of the* 
Union Carbide and Carbon Corporation. 

The Rockefeller Foundation has made a grant of 
$22,500 over a five-year period for researches in agri¬ 
cultural bacteriology under the direction of Dr. Perry 
W. Wilson, of the University of Wisconsin. 

De. Bruno Rossi, research associate at the Univer¬ 
sity of Chicago, who was recently called to Cornell 
University, left Chicago for Mt. Evans, Colo., on Au¬ 
gust 5, with a party of physicists from the university. 
It is planned to make a study of cosmic rays at Mt. 
Evans, where stations will be established at widely 
separated heights on the mountain side. The number 
and velocity of the rays will be measured and photo¬ 
graphs will be made of the showers. The headquarters 
of the expedition will be at the high altitude research 
labwatory on Mt. Evans, which was built cooperatively 
by the Universitj^ of Denver, the Massachusetts Insti¬ 
tute of Technology and the University of Chicago. 

The Research Laboratory of the General Electric 
Company at Schenectady has two risiting lecturers 
this summer. Professor J. G. Kirkwood, of Cornell 
University, winner of the American Chemical Society 
Award in Pure Chemistry for 1936, is giving a series 
of lectures on the theory of dielectric polarization. 
Professor H. Mark, until recently professor of chem¬ 
istry at the University of Vienna and at present a 
member of tlie staff of the Polytechnic Institute of 
Brooklyn, will present a course on high polymers. In 
addition to giving the graduate courses, the visitors 
will diseuss work in their fields with members of the 
laboratory staff. 

Dr. James H. Kimball, director of the U. S. 
Weather Bureau in New York City, was the guest lec¬ 
turer at the opening of ^'Weather or Not*' on August 
1 at the Hayden Planetarium of the American Museum 
of Natural History. 

The annual meeting of the Corporation of the 
Marine Biological Laboratory will be held in the audi^ 
torium of the Laboratory at Woods Hole, Mass., on 
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Tuesday, August 13, at 11: 30 AM., for the election of 
officers and trustees and the transaetion of such busi¬ 
ness as may come before the meeting. 

A St'MMEB Intensive Training Course in General 
Semantics will be hekl from August 23 to 30 at the 
Institute of General Semantics, Chicago. The work 
will conclude the summer schedule and will be under 
the dinaction of Dr. Alfred Korzybski. Information 
and an outline of the program can be obtained from 
M. Kendig, educational director, Chicago. 

At a special meeting of the Research Council on 
Prttblems of Alcohol of New York City on July 9, six 
types of membership, each requiring annual dues, 
with the exception of life membership, were inaugu¬ 
rated. These types of membership are as follows: 
regular membership, $5 per year; contributing mem- 
bership, $10 per year; supporting membership, $25 
per year; sustaining membership, $50 per year; 
patron, $100 or more per year, and life membership, 
$.1,000 or more. Each membership includes a sub¬ 
scription to the Qiiarterli/ Journal of Studies on Al¬ 
cohol, which has become the official organ of the 
council. 

The librarian of St. Bonaventure College, New 
York, the Rev. Irenaeus Ilerscher, reports that the 
collt^e has arranged to acquire a microfilm library 
of 26,143 volumes, products of the printing press from 
the time that the first book was printed in English, in 
1474, to 1640, covering almost two hundred years. 
The completion of this microfilm library was to have 
taken tJiree years, but it is now estimated that it will 
take anotlier year. Already 200,000 pages of the 
books have been photographed, and these will l)e avail¬ 
able before the college reopens on September 17. The 
volumes being microfilmed represent many millions of 
dollars where value can be estimated. Many of them 
are o/>nsidered priceless. The pages of the books are 
reproduced on the reels of film and they are shown full 
size and clearly readable on the screen of a reading 
machine. 

Two grants have been made to the Louisiana State 
University by the General Education Board, One, of 
$5,000 a year over a five-year period beginning on 
July 1, is to provide visiting teachers in the depart¬ 
ment of sociology. The other is a $9,500 grant for 
1940-41 to defray expenses of courses in techniques 
of population rt*search in the department. The 
courses are to be taught by Dr. Warren S. Thompson, 
director of the Scripps Foundation for Research in 
Population Problems at Miami University, during the 
second semester of the session. The grant makes pro¬ 
vision for six fellow^ips to be used at Louisiana State 
University during Dr. Thompson's period of service. 
Under the terms of these grants and in accordance 


with plans developed by Dr. T. Lynn Smith, head of 
the department of sociology, the university will be 
enabled in each year to obtain as a visiting professor 
a young sociologist of decided promise from one of 
the other univei-sitics. Also additional time will be 
afforded the members of the faculty for research. 

A0CX)RmNG to the Geographical Journal, London, the 
Montreal Society of Geography, of which M. Francois 
Vezina is president and Dr. Benoit Brouillette is sec¬ 
retary-general, is Iioused at the lilcolo des Haut^es 
liltudes Commerciales of the University of Montreal, 
and will work in cooperati^m with that body. In ad¬ 
dition to stimulating public inter(^st in geography by 
lectures and excursions, it aims particularly at en¬ 
couraging geogi’aphical research, the teaching of geog¬ 
raphy from the primary school to the university on 
modern lines and the study of the regional geography 
of Quebec and the national geography of Canada. 
The geographical nomenclature of the Province of 
Quebec will also form another sphere of work. The 
society proposes to establish a specialized library, 
and, wlien funds permit, to publish a bulletin. Con¬ 
siderable suppoif has already been received, and sev¬ 
eral meetings have been held. 

Arranoements have been made lietween the various 
Imperial Agricultural Bureaus whereby any publica¬ 
tion upon the jireparation of which two or more bu¬ 
reaus collalKirate shall be included in a new aeries 
entitled ‘‘Joint Publications.” It has been decided to 
regard the earlier Joint Publications on “Vernalization 
and Phasic Development of Plants” and “Erosion and 
Soil Conservation,” as Nos. 1 and 2 in this aeries. 
Other joint publications produced in recent years but 
already out of print have not been given numbers in 
the series. The Imperial Bureau of Plant Breeding 
and Genetics and the Imperial Bureau of Pastures and 
Forage Crops have now produced Joint Publication 
No. 3, entitled “TIxe Breeding of Herbage Plants in 
Scandinavia and Finland.” It is a symposium con¬ 
sisting of a series of articles by specialists in the 
respective countries. Q. Nilsson-Leissner, F. Nilsson, 
E. Akerberg and R. Torssell contribute articles on 
work in Sweden, H. N. Frandsen, 11. Wexelsen and 
O. Pohjakaliio on Denmark, Norway and Finland, 
respectively. 

Nature states that sixty-six Canadian university stu¬ 
dents will take training in r^earch in Canadian insti¬ 
tutions under National Research Council Scholarships 
during 1940-41. While the majority of these students 
will be engaged in chemical and physical investigations, 
such biological studies as genetics, plant pathology, 
physiology and zoology will each have a quota of stu¬ 
dents. Two Special Scholarships of 1,000 dollars each 
will be held in the Division of Chemistry at the Na- 
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tional B<*t4eaxeh Council laboratories, by E. L. Cuu< 
niugham and R. B. Harvey of McGill University. 
Four fellowships of the value of 750 dollars each, and 
thirty-seven studentships of the value of 060 dollars 
oochf will be held at Canadian universities directly 
under the auspices of the National Research CounciL 
With the cooperation of Canadian urnversities, the 
National Research Council is also awarding twenty- 
three bursariee of 250 dollars each. These bursaries 
arc available to students of high attainments who have 
just graduated and are ready to take their preliminary 
training in research. 

At the Toronto meeting of the American Society of 
Biological Chemists a committee was appointed to 
consider the relationship of chemists to the work in 
clinical laboratories. The committee, consisting of Dr. 
William C. Rose, president elect; Dr. D. I). Van Slyke 


and Dr. Vincent du Vigneaud, chairman, was author¬ 
ised to act for the society and has submitted the fol¬ 
lowing report: The American Society of Biological 
Chemists wishes to express its full agreement with the 
policy set forth in the resolution adopted by the Amer¬ 
ican Chemical Society with regard to clinical labora¬ 
tories : *‘In order that the public may be protected the 
states should license individuals engaged in determin¬ 
ing data of a chemical nature bearing upon the public 
health or upon which the diagnosis and treatment of 
disease may be based, and that the states also should 
approve laboratories engaged in such work and their 
directors, solely on the basis of adequacy and com¬ 
petence and without assuming that any particular 
degree such as doctor of medicine, doctor of philoso¬ 
phy or doctor of science, is in itself a guarantee of the 
qualifications requisite to ensure the accuracy and 
experience necessary to the public welfare.” 


DISCUSSION 


BACTERICIDAL FILTRATES FROM A 
MOLD CULTURE* 

ALTHOr(iH there is a laige literature on bacterial 
untagonii-im, going buck to the work of Metchnikoff 
and culminating in the striking results of Dubos at 
the Ro(,»k(*fe]ler Institute, there is, to my knowledge, 
only one recorded case of a bactericidal product 
formed a mold. In 1929 Fleming^—confirmed 
later by ReuP—found that filtrates from a particular 
PenicMhim di‘splayed marked inhibitory effect on the 
growth of many graiu-pOsSilivc and some gram-negative 
organisms, but without bactericidal effect. Gratia 
and Dath^^ reported a StrvpMhrix whose filtrates were 
highly bactericidal to a variety of bacteria. 

In this laboratory a mold—tentatively identified by 
Dr. Charles Thom of Washington as Aspergillus flavus 
—has been found which grows readily in liquid media 
yielding filtrates that are definitely bactericidal for 
some gi‘am-negative as well as gram-positive bacteria. 
A series of other Asf}erffUli —aU kindly supplied by 
*Dr. Thom—has been examined in this way, with widely 
varying results. Another strain of Aspergillus flavus 
was found totally inactive, while several representa¬ 
tives of the oryzne-flavus gi*oup, as well as a strain of 
Aspergillus parasiticus, have shown activity in one 
degree or another; but none has beeji as active as the 
original organism. The results with any mold are fun¬ 
damentally dependent upon the medium. Various 
media and conditions of growth are being studied, and 
at the time of writing a method has been found to 

* This work is being carried out with the aid of a grant 
from the American Association for the Advancement of 
Science, 

I British J<wr. Bxp. Patk, 10: 226, 1929. 

Bacieriologu, J^9: 215, 1936. 

^ CompU Mend. Bac. mol., 92: 461, 1926. 


concentrate the active material, altliough nothing is yet 
known as to its nature. The results so far noted stem 
from an inherent property of the mold as against 
properties developed by adaptation in the sense of 
Ilubos and of Waksman aiid collaborators.* However, 
attempts are being made to grow the mold on bacterial 
cultuix’s as sources of nutriment with the hope of 
accentuating the activity already existing. 

A detailed rci>ort of this work will be published as 
results warrant. In view of the growing interest and 
more numerous investigations in this field of microbial 
antagonism it has seemed appropriate to publish this 
brief record at this time. 

Edwin C. White 

Brady Institute, 

The Johns Hopkins Hospital 

ANTLER-EATING BY RODENTS 

Carlson’s query^ as to the presence of an ‘^urge” 
or appetite in the gray squirrel for calcium and phos¬ 
phorus during pregnancy and lactation as evidenced 
by the eating of bone brings up a related question 
which may have some bearing on the case. This is a 
question of what becomes of deer antlers after they 
are shed. 

It might be supposed that if the antlers persisted 
on the ground for several years after shedding they 
would become quite common on certain portions of 
our western range where it is heavily stocked with 
doer. It has been my observation thi’oiigh many years 
afield on such ranges that the antlers are exceedingly 
scarce. I believe this has been corroborated by many 
other obaervers. If it is actually a fact, the obvious 

< National Academy of Sciences, Washington, 

1940. A report of this work was seen in the New Yoric 
Times of April 24, 1940. 

1 A. J. Carlson, Science, 91: 673, June 14, 1940. 
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implieation is that the antlere disappear rapidJy >after 
being shed. 

In casting about for an explanation of their scarcity, 
I can suggest only one possibility that would explain 
their rapid disappearance—that of being eaten by 
rodents. I have observed on a very few occasions 
partly eaten antlers with dednite teeth-marks left to 
indicate the gnawing of rodents, presumably mice. 
Could this be the answer to the disappearance of the 
antlers t Could antlers serve the same purpose that 
bones did for Carlson's gray squirrel 7 Is it likely that 
other rodents have an "urge” or appetite to eat bones 
or antlers 7 

If antlers do actually disappear in this manner, it 
seems to me, there must be some wide-spread agency 
consuming them, and consequently they must serve aa 
an important source of supply of minerals. Could it 
be possible that there is an interrelated dependency 
between rodents and deer or other antler-shedding 
ungulates 7 

It has occurred to me several times that I have found 
on the range more cases of antlers fastened to the skull 
than of those that have been shed. While this is 
clearly a case of memory I wonder if others have had 
similar experience. If this bo true, the obvious impli¬ 
cation is that the shed antlers disappear more rapidly 
than those fastened to the skull at death. If so, is 
there some change in the composition of the antlers 
that would make them more palatable to rodents when 
properly shed than at other times 7 

Aisrotrs M. Woodbubt 

ITnivebsity or Utah 

THE EATING OF BONE BY SQUIRRELS 

In your issue of June 14, Professor Carlson asked 
for reports on the eating of bone by squirrels. The 
following note may 1)C of interest. In 1^28 I spent a 
large part of the summer in a cottage on a five-acre 
island in Lake Teniagami, Ontario. The island is 
densely covered with mixed bush. Lying just outside 
the cabin was an old moose skull, found a year or two 
earlier in a stream where it had been long enough to 
become completely clean; this, combined with subse¬ 
quent exposure to all weathers, had reduced the fleshy 
contents to a minimum. During this summer a red 
squirrel {Sciurua hitdsonicua) regularly visited the 
skull twice a day, about 6 a.m. and 4 p.m., and nibbled 
for a few minutes at projecting paxtu, especially the 
upper edge of the orbits, When I first arrived on the 
island the physiological eflects of the breeding season 
might still have been operative (assuming the animal 
was a female), but the practice was continued till 
the end of August, when this could hardly have 
the case. I do not want to imply that the visits were 
invariable, but they were so aa to be expected, 

and I have photographs of the animal on the skull 


The amount removed each time was very small, but 
there was a real eating of bone. 

A. r. COVKNTBT 

Univxrbity or Toronto 

FIFTY HARVARD GRADUATES 

CaaiTAiN achievements of the Harvard College Class 
of 1915 seem worth 8i)ecial consideration just now. 
This is the class which was graduated into World 
War I and its social-economic upheavals. It is the 
class which, having reached its twenty-fifth and ma¬ 
ture anniversary, was the principal alumni group at 
the recent Harvard University graduation exercises. 
Again a world war was in their minds, and each 
individual's relations to his society's changes. Seri¬ 
ously they looked backward at their own careers and 
forward to the careers of their children. 

This is what they found in their own pasta: 

Seven hundred and two matriculated with the class; 
90 have died; 12 have disappeared; 600 are active 
to-day; some 400 were able or wanted to attend their 
twenty-fifth class reunion. 

Taking "American Men of Science” and "Who's 
Who in America” as measures of achievement—^0 of 
the 600 survivors are in one or the other of those 
directories; 9 are in both; 19 are in "Ameriean Men 
of Science.” Two are starred in "American Men of 
Science,” one when be was 40 years old, the other 
when he was 46, 

By professions, the 50 break down to 16 in academic 
work, 5 in medicine, 3 in law, 5 in government service, 
6 in finance, 10 in business, 5 in writing. 

Oldest in this group is 68 years; youngest 44; aver¬ 
age age 47, 

Average age of achievement (when a m^n became 
assistant professor, published u book, etc.) for the 60 
was 33.3 years; for all the scientists, 31,4; for the 9 
scientists listed also in ^‘Who^s Who” 29.8. 

The plurality (24) of these 50 achievers have 
migrated westward from their place of birth. Seven 
have traveled eastward; 19 flourish in the neighbor¬ 
hood of birth. 

Of the 60, 45 have been married, 7 divorced. Aver¬ 
age at first marriage, 27.7. Average marriage age 
of those with children, 26.8; without children (10 
couples) 30.8. Average number of children from 
productive marriages, 3.1; from all the 60, 2,2. 

Of the entire 1916 class of 600, 491 have married. 
Each averages 2.3 children. The whole class average 
is 1.9. Achievers are the more family-minted. But 
one classmate, whom the directories do not list, has 
nine children. The divorce rate of the achievers is 14 
per cent. (7: 60), against 9 per cent (64:000) for the 
whole class. 

MimoH Wngs 

..Nrw YorkO mr . 
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SGfENTMFIC BOOKS . 51. 

CLADOCBKA 1 ! liberal male production, ^^pprently male produelion 

was oansed by a lowered rate of metabolism o‘f the 

Stitdiea on the Physiology, Genetics, and Evohttton of 

Some Cladocera, By A. M. Banta, with the col- ^ genetical studies, some culture lines remained 

laboration of Thelma R. Wood, L. A. Beown and j ^ partheno- 

I^TEH Ingle. x + 285 pp., 170 %8., 16 diagrams. reproduction. A culture of D. hkgispma re- 

Paper No. 39, Department of Genetics, Carnegie 14 generations), but 

Institution of Washington. 1939. prolonged partheno- 

This book tells the general story of results obtained genesis. ClcuieB of Moina macrocopa showed no loss 
in a series of studies of Cladocera which began in 1911 of vigor over a period of 23 years (1,572 generations), 
and continued to 1938. The immediate problem in the Some of the declines in clones may have been due to 
beginning was concerned with selection in relation to unfavorable culture conditions, but in some cases they 
evolution. This group of animals seemed particularly may have Wn due to dominant or semi-dominant 
favorable for a study of small heritable variations mutations that affected vigor. 

because many of the forms show considerable varia- The growth studies showed that the normal life of 
lions in different lype>s of habitats. As the investiga- Daphnia lonpispina consisted of 3 juvenile, 1 adoles- 
tion progressed, however, the scope of the studies was cent, and 10 to 19 adult instars, with a life span of 
enlarged to include a number of problems as shown 29 days at 25® C. The growth during the adolescent 
by the headings of the twelve chapters into which the instar was unusually laige, even up to a doubling of 
book is divided; the various topics include discussions the body size. These animals increase in size for about 
of selection, sex intergrades, head mutations, control 71 per cent, of their lives, remain at the maximum 
of male and sexual egg production, genetical studies for 17 per cent, and then have a senescent decline for 
in sexual reproduction, growth, the effect of environ- about 12 per cent. 

ment, and finally the adaptation and evolution of the Marked differences in growth rate were found in 
group. different clones and even among individuals of the 

Limited space permits only brief references to some same clone. Such variations were especially notice- 
of the more salient points. Witli regard to sex inter- able in the slowly developing dwarf clones which pro¬ 
grades, Simocephalm exapinoms showed various stages dueed individuals phenotypically different from one 
of inteignfftdcfiness and some clones produced many another, though the members of the clone were all 
more individuals of this type than othexs; the sex genotypically alike. Apparently the dwarf clones 
reversals were always from male to female. Many of were due to some heritable defect in their assimilative 
the intergrade individuals were cither sterile or had a mechanism. 

low reproductive capacity, thus leading to the conclu- The final chapter deals with the adaptation and 
sion that a sex intergrade stock could not survive in evolution of the Cladocera. Parthenogenesis is pointed 
nature. With one possible exception, no sex reversals out as one of the most striking characteristics of the 
were found in Daphnia longiapina, but hermaphroditic group. It enables them to quickly and abundantly 
individuals were noted occasionally; they also had a populate temporary habitats, such as seasonal pools, 
low reproductive capacity and probably could not sur- as well as permanent bodies of water when conditions 
vive under natural conditions. are favorable. When crowding or other unfavorable 

An excavated-head type of D. longiapina came from conditions overtake them, tliey are able to reproduce 
* a sex intergrade stock, and the cliaraeter proved to sexually and form resistant eggs which are able to 
be heritable in both males and females; it was found withstand severe environmental conditions and thus 
in the 250th generation following its appearance, provide for the survival of the various foma. 

Three elements of the environment were found to have The book is a fitting climax to the arduous and 
same effect on the sex of cladoi^rans; temperature and painstaking studies that have been carried on for such 
quantity of food acted as general or limiting oondi- a loBg period of time. Chanoky Juday 

tions, while crowding also proved effective in inducing XTravsasiTY or Wisconsin 

REPORTS 

THS NATIONAL RESSAltCH COUNCIL COM- ing the past twelve months, it seems desirable that 
MITTNS on MATHBMATICAL tables some account of this activity and of the committee's 
COMPUTATION plans should be more generally known. At present 

this has been especially active dnr- its chief aim is to prepare a series of i^eports on pub« 
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liflhed and unpublished mathematical tables of impor* 
tance for current research in different fields. This 
does not, of course, imply a survey of every table in 
each field, but only those of special importance for re¬ 
search at the present time, though it may occasionaQy 
be found that old tables of this nature have not been 
replaced by anything of recent date. 

Each report is to contain the following three major 
divisions; 

I. Descriptive survey of all tables in accordance with 
a carefully prepared plan of classification of the field. 

II. Bibliographic details of every table, published or 
unpublished, which is referred to in the survey. These 
are alphabetically arranged and refer to every edition 
and every translation. 

III. liist of all known errata in every table listed. 
This feature must frequently be of exceptional value to 
the worker. 

From the descriptive survey one may at once leam 
every table in any particular part of a field and the 
exact range of each table. The bibliography indicates 
the periodicals, books, pamphlets or manuscripts whei’e 
the tables may l)e found, and also the location of every 
manuscript. The new edition of the ^^Union List of 
Serials” will soon indicate the libraries of the United 
States and Canada where the .serials mentioned may be 
found. The committee made up a list of 37 libraries 
(2 in Canada and the others in 22 states) whose exact 
holdings, of all books and pamphlets mentioned in each 
report, are to be indicated. 

The present membership of the committee is ns fol¬ 
lows : 

Ezeent tivff Committee: 

Professor H. C. Archibald, chairman^ Brown Uni¬ 
versity 

Professor H. Bntcmai», California Institute of 
Technology 

■ Doctor L. J. Comrie, Scientific Computing Service 
Ltd., London, England 

Professor H. T. Davis, Northwestern University 
Professor D. H. Lehmor, University of California 
Professor H. 8. Wilks, Princeton University 

Professor 8. H. Caldwell, Massachusetts Institute 
of Technology 

Professor W. G. Cochran, Iowa State College of 
Agriculture and Mechanic Arts 
Professor A. T. Craig, State University of Iowa 
Professor C. Eisenhart, University of Wisconsin 
Professor J. D. Elder, University of Michigan 
Professor P, W. Ketchum, University of Illinois 
Doctor A. N. Lowan, U. 8. Works Progress Ad¬ 
ministration, 475 Tenth Ave., New York City 
Doctor J. C. P. Miller, University of Liverpool, 
England 


Doctor W. A, Shewhart, Bell Telephone Labofra- 
toriee, Now York City 

Doctor G. B. Stibitz, Bell Telephone Laboratories, 
New York City 

Professor I. A, Travis, University of Pennsylvania 

The present 22 sections (A . . . Z) of different 
fields, and the six subcommittees already chosen to 
survey twelve of these sections are as followf<; 

'A. Arithmetic. Mathematical Constants 
, B. Powers 
C. Logarithms 
P. Oirculur Functions 

E. Hyperbolic and Exponential Functions 

Professor Davis, chairman 
Professor Elder 
Professor Kctchum 
Doctor Lowan 

F. Tlieory of Numbers 

Professor Lehmer 

G. Higher Algebra 

Professor Lehmer 

( H. Numerical Solution of Equations 

J. Summation of Sei’ios 


) I. Finite Differences 

K. Statistics 

Professor Wilk.s, chairman 
Professor Cochran 
Professor Craig 
Professor Eisenhart 
Doctor Shewhart 

{ L. Higher Mathematical Functions 

M. Integral Tables 

Professor Bateman 

N. Interest and Invostmont 

O. Life Insurance 

P. Engineering 
Q. Astronomy 
B. Geodesy 
8. Physics 
T. Chemistry 
,U. Navigation 


Z. Calculating Machines and Mechanical Computa¬ 
tion 

Doctor Comrie, chairman 
Professor Caldwell 
Professor Lehmer 
Doctor Miller 
Doctor Stibitz 
Professor Travis 

It is expected that in the near future other aub* 
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committoes will be organieed for dealing with further 
seotions. Professor Lehmer's Report on Section F— 
Theory of Numbers is now in the press and will prob¬ 
ably occupy about 175 pages. 

I should be especially glad to receive information 
from any one with reference to mathematical manu¬ 
script tables, of value for our survey, which may be in 
public or private hands. 

I have stated that the chief aim of the committee 
was to prepare for publication by the National Re¬ 
search Council a series of reports such as are described 
above. But another aim of almost equal importance 
is to publish a scries of new mathematical tables which 


the committee has reason for believing to be of impor*- 
tanco for different fields of research. In order to 
make such publications possible the Rockefeller Foun¬ 
dation, last May, appropriated $15,000 to the National 
Research Council to be used for the establishment in 
the Division of Physical Sciences of the Council of a 
revolving fund “for the publication of mathematical 
tables and aids to computation and bibliography of 
such tables,” under the direction of the Committee on 
Mathematical Tables and Aids to Computation. 

Raymond Clare Archibat.d 

Brown ITnivkrsitv^ 

June 26, 1040 


SPECIAL ARTICLES 


RADIO-IRON IN PLASMA DOES NOT 
EXCHANGE WITH HEMOGLOBIN 
IRON IN RED CELLS'':: 

Radio-IRON gives tJie investigator a relatively simple 
and accurate method of tracing the course of iron ab¬ 
sorption and transfer wnthin the body. When iron is 
absorbed in the anemic dog it heaps up rapidly in the 
blood plasma,^ reaches a j>eak and falls close to the 
base line in fi to 12 houi*s. Within 4 hours after feed¬ 
ing, radio-iron is found in significant amounts in the 
hemoglobin of red cells of the anemic dog.* When 
values shift with this rapidity, obviously w'e must be 
certain that the iron within the hemoglobin of these 
circulating cells does not exchange with the plasma 
radio-iron in the dog under investigation. The follow¬ 
ing experiments bear on this important point and give 
evidence that the iron bound in hemoglobin is fixed and 
incapable of exchange with plasma radio-iron or arti¬ 
ficial solutions of radio-iron. 

The following experimental procedure was em¬ 
ployed. Iron containing the radioactive isotope was 
fed to a fasting anemic dog. One and a half hours 
later, 90 ml of blood was withdrawn into 20 ml of 
isotonic oxalate. Red cells were i*emovcd by centri- 
fugalization. One aliquot oL 10 ml of plasma was 
<a.shed for radioactive iron determination. Six other 
aliquots were added to washed red blood cells ob¬ 
tained from 10 ml of blood of animals whose blood 
levels ranged from severe anemia to normal. The 
suspensions were kept at 37® C. for 24 hours with 

'From the Departments of Pathology and Radiology, 
the Umvemlty of Rochester School of Medicine and Dcn- 
tistr^ Rochester, N. Y. 

^ We are deeply indebted to Professor E. 0. Lawrence 
and members of the Radiation Laboratory of the Univer¬ 
sity of Oallfornia for the radioactive iron used in those 
Experiments, and in particular to Dr. M. D. Kamen, who 
was directly reaponsible for preparing the isotope. 

* P. F. Hahn, W. F. Bale, E. 0. Lawrence and G. H. 
Whipple, <f<wr. Msep, Afed., 69: 789, 1989. 

* L, L. Miller and P. F. Hahn, Jowr. BioL Ckem., 134: 
586 , 1940 . 


frequent agitation. The cells were removed in the 
centrifuge and washed three times with saline. Cells 
were laked and stroma precipitated by re-establishing 
isotonicity followed by centrifugalization. The super¬ 
natant solution of hemoglobin was nsbed for radio¬ 
active iron detemination. 

Activity determinations were made using the Geiger- 
Miiller counter ns described in previous publications.” 

The control plasma aliquot had an activity of 5.3 
counts per minute above the background of 3.7 counts 
per minute on our scale-of-four counter. 

In each case measurement of activity of the iron 
separated from the hemoglobin after the exchange ex¬ 
periment sliowed close to background rate of count¬ 
ing, indicating that no exchange within the accuracy 
of measurement had occurred. 

From statistical considerations it is considered that 
in these individual experiments exchange could have 
been as high as 15 per cent without having been de¬ 
tected, although in the average of six experiments it 
is certainly much less than this. 

TABUE 1 

Lack op Exchanor bbtwkkn the Iron or Hemoglobin in 
Red Cells and Physiologically Bound 
Plasma Radio-Iron 


Dog 

Hemato¬ 

crit 

Hemo¬ 

globin 

level 

Activity found 
counts per min. 

Sown 

Remarkjs 


% 

gm % 




.39-196 

61.7 

18.0 

0.2 

4.4 

Normal adult 

30 

28.0 

8.0 

0.0 

4.8 

Anemic 

.39-144 

82.2 

10.6 

0.0 

6.6 

Anemic, protein de¬ 
pleted 

37-227 

18.4 

6.4 

0.0 

4.8 

Anemic 

39^80 

17.3 

4.8 

0.0 

6.9 

Anemic, bile fistula 

39-169 

32.6 

10.9 

0.4 

6.1 

Anemic, receiving 
liver in diet 


Control plasma shows au activity of 6.3 counts per minute. 


An experiment was carried out to determine whether 
there was any exchange between hemoglobin in solu¬ 
tion and inorganic iron in solution. Ninety mi of 
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blood from dog 38^112, au anemia animal with no oir- 
culating radioactive iron^ was eentriftigaliaed. Plasma 
was discarded. The cells were laked in distilled water 
and the stroma precipitated partially by the addition 
of 18 per cent, sodium chloride. The supernatant 
solution, laigely hemoglobin, was separated and 2 ml 
of iron labelled with the radioactive isotope in the 
form of ferric ammonium citrate were added. After 
standing in the refrigerator for 24 hours the mixture 
was poured into aluminum ci*eani to precipitate re¬ 
maining stroma and any other protein material other 
than hemoglobin. Perhaps 15 per cent, of the original 
hemoglobin was lost in this step. The filtrate was 
poured into an equal volume of 10 per cent, trichloro¬ 
acetic acid to precipitate hemoglobin and this pre¬ 
cipitate was washed and ashed for determination of 
radioactivity. 

Experimental Data 
Iron content of hemoglobin from 90 


ml of blood... 22 mg 

Labelled iron added as ferric am¬ 
monium citrate . 0.34 mg 

Activity of radioactive iron added. 60 counts per min. 

Net activity of radioactive iron in 
hemoglobin. 0,1 counts por rain. 


The amount of labelled iron found in the hemoglobin 
is within the experimental error. It is estimated that 
radioactive iron equal in activity to 0.4 counts per 
minute might have been present and escaped detection. 
This sets an upper limit of 1 per cent, on the amount 
of exchange which might have taken place and escaped 
detection under the conditions of the experiment. 

These findings are supported by other experiments 
in which solutions of hemoglobin were tested with 
artificial solutions of radio-iron in plasma. There was 
no evidence of any exchange between the hemoglobin 
iron and the radio-iron in solution. These experi¬ 
ments were done before the final tests recorded in 
Table 1. 

P. F. Hahn 
W. F. Bale 
J. F. Eoss 
R. A. Hethg 
G. H. WHippiiU 

VISCOSITY AND THB SHAPE OF PROTEIN 
MOLECULES 

In some recent publications,^* “* * attempts have 

been made to interpret protein viscosity data in temm 
of the asymmetry of the molecules. This 1ms been 

1 A. Poison, Kail, ZeiU., 88: 61, 1939. 

3 Mark and Bimha, Nature, 146: 571, 1940. 

L. Frampton and E. Neurath, SonsNcX^ 87: 408, 

1938. 

« M. A. Lanfter, Scisngx, 87: 469, 1938^ 
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done by applying equations developed by Burgers^ and 
Eiaenschitii,^ 'or by Kuhn,^ on the assumption tiiat 
there is no orientation of the molecules. dtaerepv 
ancles between these values for the asymmetry and the 
values obtained by appl 3 dng the equations of Perrin^ 
to sedimentation velocity and diffusion data are con¬ 
siderable. It has been suggested that the differenoaa 
arise from the failure to consider the effects of hydra¬ 
tion. Recently the hydrodynamic behavior of ellip¬ 
soids baa been reconsidered by Simha.^ The results 
obtained seem to yield better agreement for the asym¬ 
metries of various proteins than previous equations 
without any assumption of hydration. 

In the expression for the specific viscosity at infinite 
dilution, 

n/Uo-l~vo (1) 

(where c is the volume fraction of the solute), v ia a 
function of the axial ratio, P, of an ellipsoid of revo¬ 
lution. Table I gives the numerical values of the factor 


TABLE I 


l/d 
or ^ 

V 


i/p 
or p 


V 

elongate<l 

1 

1 

(elongated flatteneil 

X.0 

2.50 

2.50 

20,0 

38.6 

14.90 

1.5 

2.6.*i 

2.62 

25.0 

65.2 

18.19 

2.0 

2.91 

2.85 

30.0 

74.6 

21.6 

0.0 

3.08 

3.43 

40.0 

120,8 

28.3 

4.0 

4.00 

4.06 

60.0 

176.6 

36.0 

5.0 

5.81 

4.71 

00.0 

242.0 

41,7 

6.0 

7.10 

5.30 

80.0 

400:0 

66.1 

8.0 

10.10 

0.70 

JOO.O 

693.0 

68.6 

10.0 

13.63 

8.04 

160.0 

1222.0 

102.3 

12.0 

17.76 

9.39 

200.0 

2061.0 

136.2 

15.0 

24.8 

11.42 

300.0 

4278.0 

204.1 


V for values of 1/P and P from 1 to 300. These values 
have been applied to the same viscosity data as those 
used by Poison^ and by Mark and Simha.* In Table 
II the axial ratios are compared with those from »edi- 

TABLE n 


Protein 


Egg albuinla ... 

albumin.. 
Hemoglobin .... 

Amandin . 

Octopus tiemo- 

cyanln . 

Ollodin . 

HomaruB hemo- 

beiho- 

cyauln . 

Bennn globuUn . 
TbrrogiobuUn .. 
lAioto^oboUn .. 

Pa^n . 

HelU besnocyanln 
pH 8.0 ...... 


l/p^ elongated p, flattened 


f/f.> 

V 

Dif- 

tuBlon 

Vis- 

coBlty 

Dlf* 

fueloil 

Vle- 

coslty 

1.17 

B.7 

3.8 

6.0 

4.0 

6J 

1.26 

6.6 

6.0 

6.0 

5.4 

7.7 

1.10 

5,3 

3.7 

4.0 

3.9 

AO 

1.28 

7.0 

6.4 

0.0 

6.0 

8.5 

1.38 

9.0 

7.2 

7.3 

8.2 

11.4 

1.00 

14.6 

10.9 

10.5 

13.6 

21 

1.27 

0.4 

6.2 

6.6 

6.8 

7,5 

1.24 

6.4 

4.8 

5.6 

6.2 

7.5 

1.41 

9.0 

7.6 

7.8 

8.9 

11.4 

1.43 

9.9 

T.8 

T.9 

9.2 

13.7 

1.20 

0.0 

6.2 

6.1 

i'7 

6.9 

1.08 

6.2 

2,5 

4,6 


M 

1.89 

18.0 

10.0 

12.0 

23.9 



5 J. M. Burgers, ‘^Second Report on Viaeogity and 
ticlty/* AmaterdanL 1938. 

« B. Eiseiuehita, ZHt$. phffHk, Chen., AI63t 13S, 1903. 
7 W, Ktthn, ZeiU. Mym. Chen., A10lt 1932>: 

• F. Perrin, /ow. Php$. ei Sad., 7c I, itoflg 
V Physi Ohm 25,1940. 
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zuentation and difluBion. The agreetheut seoaiB to be 
generally good on the assumption that the protein 
moleeulefi can bo approximated by rigid elongated 
ellipsoids. 


The A^mmetiy of FVofein Motecules 
Calculated from Viscosity and Diffusion 
Assuming \ferious Degrees of Hydration 



In an attempt to evaluate the importance of hydra¬ 
tion and to determine whether any choice can be made 


between ^ elongated and flattened shapes, values of fi 
were caleitlated from vimoBity and from sedimentation 
and diffusion^ assuming that the protein carried vary¬ 
ing amounts of water. It also seemed desirable to con¬ 
sider the influence of experimental error, so that the 
values of f/fo were taken to be subject to — 4 per cent, 
error, and values of v to —10 per cent, error. The 
areas included between pairs of eueb curves would then 
include the possible choices for shape and hydration. 
Such curves for egg albumin’® and thyroglobulin are 
given in Fig. 1. They were chosen as well-character- 
iKe<i examples of fairly symmetrical and fairly asym¬ 
metrical molecules. The sliape of these curves is such 
that they never cross sharply, but it can l>e said that, 
for these two cases, hydration greater than 0.5 grams 
of water per gram of protein, and the flattened shape, 
seem relatively improbable.’’ 

It should be further omphaHtaed that all the equa¬ 
tions mentioned above only apply to measurements of 
the viscosity which are made in the region of complete 
Brownian movement. Any orientation will reduce v, 
and hence 1/p or P if these equations are misused. 
This may be well illustrated by the case of tobacco 
mosaic virus, where measurements in capillary tube 
viscometers give values of v of about 80.^' * Hon^evor, 
this must be much too low, as it is known that double 
refraction of flow is obtained under such conditions of 
floAv. Robinson’^ has made measurements in a Couette 
viscometer and found that v approaches 1,600 as the 
velocity gradient approaches zero. This would corre¬ 
spond to an axial ratio of about 160, assuming a rod¬ 
like shape. 

J. W. Hehl 

J. L. ONCIiEY 

Hakvabd Medical School 

B. SiMHA 

Columbia TJniveesity 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN ELECTRONIC RELAY FOR HEAT 
' CONTROL! 

There are a large number of biological and chemi¬ 
cal pjnoeeaaes whose study requires the temperatui’e of 
the materials to be held within very narrow limits. 
While several methods for temperature c^troi have 
been described they have the disadvantage of being 
rather dabdrate and expensive when the temperature 
is to be held to 0.02® C. To overcome these disadvan¬ 
tages, we devdoped the deotronic relay whose circuit is 
given in Fig. 1. It eontrols a bath temperature to 0.02® 

! Ootttrllmtkm from the P^artment of Electrloal En- 
wad the Beseoreh Laboratory Of Physical Chein- 
Ho. 41^ Uaesa^ Instate of Teehnology. 


C.,* requires only a 115-volt power source which can be 
either a-c or d-o, and permits only a few microamperes 
to pass through the thennoregnlator contacts. The 
parts of tlie apparatus were bought at a radio shop 
for less than six dollars. 

The device operates as follows: When the tempera¬ 
ture of the thermostat is too low, the circuit through 

The vdtie of v chosen for egg albumin for this cal¬ 
culation was 5.4, rather than 6.7 as used by Poison. The 
choice of this value is discussed by OneJey, Prpe, T. 
Acad* Sai,, in press. 

For a discussion of solvation on Ihe bads of viscosity 
measoregnonts, see also H. Mark and B. Bimha, Jour* Phys. 
Chem*, in press. 

B* Bobinson, Proc. Boy. goc. Lond^ A170: 619, 

1939. 

s Eddt, Jour* Am* Chetn. Soe*, 61: 3455, 1939. 
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its thermoregulatoT is open; there is thereby no elec¬ 
trical connection between points A and B, and the 
control grid of the type 25L6 tube is at approximately 
the same potential as the catliode. Under this condi¬ 
tion the tube has n low plate resistance, the plate cur¬ 
rent is very large and the relay (Dunco, Catalogue No. 
ABTXl) is energized, causing the relay contacts to 
close. The closed contacts permit current to flow 
through the heater in the thermostat, thus raising its 



temperature. When the temperature has been in¬ 
creased sufficiently, the contacts in the thermoregulator 
close the electrical connection between points A and B 
and thereby make the control grid about 25 volts nega¬ 
tive with respect to the cathode. Under this condition 
the tube has a very high plate resistance, causing the 
plate current to fall to practically zero. The relay is 
thus de-energized, its contacts open, and the heating 
cuiTent is interrupted. 

The 0.25 p/ capacitor is rated for 400 volts d-c and 
the resistors for two watts. The 25L6-UT tube and 
its octal socket are sketched as viewed from the tube. 
The numbers are added to aid in assembling the ap¬ 
paratus simply by reference to the pin fixing the posi¬ 
tion of the tube in the socket whose No. 6 prong is not 
used. If it is possible, the point B and the thermostat 
should bo grounded. The current through the heater 
may be controlled by inserting lamp bulbs or other 
resistors in series with it. The relay contacts are rated 
to carry six amperes. 


When the device is put into operation and the line 
voltage applied, tho filaments of the tube will require 
about a minute to reach their operating temperature. 
The relay will then close if the contact between A and 
B is open and the tension in the relay spring has been 
properly adjusted. It is probable that the spring ten¬ 
sion will have to be adjusted when the relay is first 
put into operation, and readjusted if the source is 
changed from a-c to d-c. Except for a semi-monthly 
check, the relay needs no attention after this initial 
adjustment. 

The first 25L6 tube lasted nearly two years. I4ie 
remainder of the apparatus is still in u,se after operat¬ 
ing almost continuously for over three years. 

Albert C. Hall 
Lawrence J. Heidt 

Massaciit:SETTS lN.sTnTTK OF Teciinolooy 

INEXPENSIVE MICROPHOTOGRAPHIC 
RECORDS 

Ik a recent issue of Sciekcb* it is suggested that a 
nail be driven through the lens of a Univex camera in 
order to obtain a focus with a microscope. I have been 
using a Univex camera without destroying the lens 
and without using up the entire film for one picture. 
If the camera is placed in the same position as the 
eye after focussing the niicro.scope the camera will be 
in focus. By pasting a paper or tin tube on the front 
of the camera it may be placed in position by sliding 
this tube down over the eye end of the microscope. It 
is necessary to remove the back of the camera and use 
ground glass only while pasting on the tube, in order 
to center it. The tube may be pasted on with so-called 
^‘liquid solder^’ or any other quick-drying nitrocellu¬ 
lose adhesive. If the tube is painted black inside the 
camera may be used to take pictures of apparatus or 
experimental animals as well as for photomicrographs. 

A label in lead pencil is photographed with the speci¬ 
men. The time of exposure is usually about 1 second, 
and about 5 seconds is all that is required to place the 
camera, make the exposure and remove the camera. 

J. F. MoCiiBKDOK 

Hahnemann Medical College, 

PHILADELPHU 

1 E. M. Abrabamson, Science, 91: 510, 1940. 
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THE NATIONAL ROSTER OF SCIENTIFIC AND 
SPECIALIZED PERSONNEL 

By LEONARD CARMICHAEL 

PRESIDENT OF TUFTS COLLEGE 


The National Roster of Scientific and Specialised 
Personnol is a project of the United States Oovem- 
mont, planned to make available in one central office 
an index of all American citizens who have special 
scientific or professional skills which may be of im¬ 
portance to the nation in periods of emergency and 
in normal times. 

A somewhat similar register has been completed in 
England under the sponsorship of the Royal Society. 
There is no doubt that similar catalogues are available 
in the totalitarian nations. 

The American Roster of Scientific and Specialized 
Personnel is being developed as a means of recording 
in an accurate way one of the important areas of the 
human resouiioes of the nation. It is peculiarly ap¬ 


propriate, therefore, that the national roster is being 
developed by the federal government as a joint proj¬ 
ect of the National Resources Planning Board and 
of the Civil Service Commission. The latter agency 
is especially concerned in the matter because its ex¬ 
ecutives have seen clearly that the modem advance of 
scientific and technical specializations has rendered it 
necessary that the nation should be able to call upon 
its specialized personnel in an intelligent and efficient 
manner. 

Thus, the fundamental idea behind the new roster 
is conservation. It is recognized by all that the ser¬ 
vices of experts may be crucial in preserving the wel¬ 
fare of the nation. A chemist whose work has been 
done in some specialized and relatively obscure field 
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may suddenly become the one man in the country able 
to deviae a means of protection against some new chem- 
ioal wenporn A specialist in an obscure dialect of a 
foreign language may possess a skill which will have 
far-reaching aignifloanee in an emergency. The con¬ 
servation of specialized work now in progress is also 
important to the nation. It is most desirable not to 
disturb an important cooperating group of scientists 
in a certain laboratory if similarly trained experts not 
so engaged can be found elsewhere. 

All these facts point to the desirability and, indeed, 
the neoessitj^ of a national roster of the sort now being 
compiled. In England, because of the smaller size 
of the country and because of the nature of its uni¬ 
versity system, such a roster would have seemed much 
less necessary than in the United States, but the scien¬ 
tific register completed there last year has, according 
to published accounts, proved to be of great national 
value. 

It is signiticant that the demand for the national 
roster in America arose from governmental agencies 
concerned with national resources and with Civil Ser¬ 
vice appointments on the one hand, and on the other 
band from the great non-govemmental councils which 
represent the specialized scientific and professional 
personnel of the country. 

The organization meeting of the national roster was 
held in the oflice building of the Departnicnt of State 
in Washington on June 28. Frederic A. Delano, pres¬ 
ident of the National Resources Planning Board, was 
in the chair. Present also were* Thomas C. Blaisdell, 
Jr., of the National Resources Planning Board, and 
Arthur S. Flemming, Civil Service Commissioner. 
Among others present were the following: Represent¬ 
ing the National Research Council, Ross A. Harrison 
and Albert L. Barrows; representing the American 
Council on Education,*W. IL Cowley; representing 
the American Council of Learnwl Societies, D. H, 
Daugherty and H. G. Doyle; and representing the 
Social Science Research Council were R. T. Crane and 
Carl C. Brigham. Charles F. Ascher and Joseph 6. 
Harris also attended. It was announced that Leonard 
Caimichacl had been chosen ns chairman of the con¬ 
sulting committee and director of the project, and that 
James C. O'Brien, an experienced executive of the 
Civil Service Commission, had been made executive 
officer of the new project. J. 8. Nicholas has subse¬ 
quently been appointed to represent tlie National Re¬ 
search Council. 

The committee decided to consider that the ultimate 
field to be embraced by the roster should be the in¬ 
clusion of all scientific and professional workers in the 
United States, When such a comprehen,sive classiflea* 
tion is worked out, it will complement and supplement 
any general register of American personnol in all 
walks of life if such a general register is later estab¬ 


lished. Again to refer to the English pxeoedent, it 
may be said that in spite of the general register in that 
country, it was recognized that a separate and detailed 
index of the specialized personnel of the nation was 
necessary. 

The ultimate scope of the register having thus been 
agreed upon, it was at once recognized that the 
achievement of this aim could not be realized at once. 
Two criteria were then ag^reed upon to determine the 
profesBional areas in which the register should then 
begin its work: (1) it was decided that the fields of 
greatest present need, as already expressed by agencies 
of the government, should determine the sectors in 
which information should first be collected. (2) it 
was also decided that, given two fields of relatively 
equal significance for the present needs of the gov¬ 
ernment, that field should first be catalogued in which 
personnel records are at the present time least com¬ 
plete. 

Incidental to starting work upon the register, the 
Civil Service Commission is now engaged in collecting 
lists of the membership of all scientific and profes¬ 
sional societies of the country. In collecting these li'sts, 
the constituent societies of the National Research 
Council and the other councils of learned societies are 
being especially canvassed. 

The register itself is planned as a card index 
punched with tlie appropriate information concerning 
each individual in the register. The preparation of 
punch cards to make the analysis of large and diveiv 
gent categories of information analytically available 
is a technical problem. An expert administrative staff 
will direct this aspect of the development of the 
register. It is agreed, in this connection, that the 
existing federal codes of occupations, such as that pre¬ 
pared by the Civil Service Conaraission in its project 
looking to the coding of all positions in the federal 
service, shall be used in all coses as a basis for the new 
and highly specialized classification required in the 
register. 

The necessary information concerning individuals 
is to be secured by sending each professional man a 
general questionnaire to secure information concern¬ 
ing geographicfil location, age, sex, training, etc., and 
also a specialized questionnaire or cheek-list intended 
to cover in detail his own special field, as, for example, 
physics. The special cheek-lists or code analyses in 
each of the specialized fields are to be drawn up 
experts in each field in relation to existing empirical 
data conoeming the actual work of men in these fields, 
This information will be called for in a manner which 
will make it possible to attach it directly to the existing 
codes now in use in the government services. se¬ 
curing this information, the hobbies of scientific and 
pnofessronal men will not be neglected. The Ejogfiiib 
experience has shown that, for example, a bibkgist 
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who has BB his hobby the designing; of special radio 
cirenits niay be more valuable to the nation as a com¬ 
munications engineer than in his own special field of 
professional eompetenoe. 

It is reeegnmed that selection of men for important 
govemmentul posts and, indeed, for less important 
specialized activities can not be reduced to a mechan¬ 
ical card-sorting procedure. It is therefore planned 
to organize committees in each of the specialized fields 
based upon nominations of those working in these 
fields. These special committees of experts are to be 
asked in certain instances to evaluate the names of 
individuals who are presented to them by the auto¬ 
matic process of the punch-card technique. These 
special committees are also to be cliaiged with the duty 
of protecting present educational and research en¬ 
deavors which HiHJ p(!rforming important public ser- 
vi(?eB to the maximum degree possible. 

Fundamentally, the aim of the national roster is the 
development of a means for the efficient and rapid but 
appropriate ust^ ol! the specialized brains of America 
in the servico of the nation. As the English commis¬ 
sion has said: *‘The National Service Department is 
fully aliv(» to the consequences of the errors of assign¬ 


ments made in the war of 1914-18 and is anxious to 
avoid repetition of those errors and to insure that each 
man who offeiB his services is assigned to that task 
for which his knowledge, training and capacities best 
fit him.” 

Once started and organized, it seems that the value 
of the roster to many constructive activities of peace 
time, especially in connection with modem personnel 
and employment services, will be obvious. It seems 
clear that with the passing of the present emergency, 
this roster should not be abandoned, but rather, main¬ 
tained as a continuing and always up-to-date census 
of the specialized brains of America. Even in a com¬ 
plete and continuing fom, the development and main¬ 
tenance of such a register will not be expensive in com¬ 
parison with some of the other projects already under¬ 
taken for the preservation and effective use of our 
naturaf resources. Moreover, the procedures which 
will be based upon the use of the roster are at once 
effective and truly democratic. 

The time has come when our nation must be efficient. 
The National lioster of Scientific and Specialized Per¬ 
sonnel is certainly a necessary tool of an effective 
democracy. 


THE PRODUCTION, RETENTION AND ATTRACTION 
OF AMERICAN MEN OF SCIENCE* 


By ProfMtor E. L. THORNDIKE 

TKACHEWS COLUBOE, COLUMBIA UNIVEBSITY 


The facts reported in this article are based on 
the persons list^ on 1^00 of the pages of the 1938 
edition of American Men of Science.” Wherever a 
number is stated as for all the persons listed in that 
book, it is (unless otherwise stated) obtained by multi¬ 
plying tlie number obtained from these 1^500 pages by 
1.0667. The divergences between the rates reported 
and those which a complete count of all 1,600 pages 
would have produced are of no consequence. 

, Column 1 of Table 1 states the number of A.M.8. 
entries raiding in each state. Column 2 of Table 1 
states the number of A.M.S. entries residing in each 
state per million population in 1930, The median is 
189, There is a wide variation, from 46, 57 and 67 for 
Miss,, Ark, and Ala, to 461 for Nev., 482 for Md. and 
1,179 for Dd. Six states are below 100 and nine are 
above 300. 

Column 3 of Table 1 states the number of members 
of llie AA.,A.S. reported for 1934 {l^rocnd^ngn of the 
A.A.A.6,, Vols. 82 to 87). Even without allowance 
for the number of membendiipA by institutions and by 

1 The wodc t^atied here woe one item of a project enp- 
pprted by the Carnegie Corporation, 


amateurs not listed in American Men of Science, the 
differences between column 2 and column 3 show re¬ 
grettably large numbers of men of science who fail to 
cooperate with the American Association. 

Column 4 states the percentage which the A.A.A.S, 
membership is of the A.M.S. enrolment for each state. 
It has a median at 61, and ranges from 26 for Delaware 
to 96 for Connecticut; 43 of the states have percentages 
from 40 to 80, 

Column 6 states tlie number of A.M.S. persons born 
in each state. When this number x 1,000,000 is divided 
by the sum of the 1890 and 1900 populations the 
result is as given in Column 6. The numbers in Col¬ 
umn 6 may be called approximate relative birth-rates. 
They are by no means perfect as measures of the com¬ 
parative productivity of the states, but the errors are 
small in comparison with the differences among the 
states. It would be impossible to obtain for each state 
and each period the percentage of those bom in the 
state vdio would, before they died, or before they 
reached some specified age, be enrolled in any specified 
list. 

The birth-years of American men of science are 
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approximately as ahown in Table 2 for a random 
sample of 2,000 of them. The rates of Column 6 of 
Table 1 will be more or less unjust to certain states 
which had relatively larger populations in 1890 and 
1900 than over the whole period during which the per¬ 
sons enrolled were bom. 

XABUfl 2 

AoB Disthibdtiok or Ahgricak Men of Science. Koubeu 
Bobn among Two Bandou Thousands or Ambbican 
Mkn or Science, 1938 


I n Av. 


Before 1860 . 

.... 3 

10 

6.5 

18f>0-1864 . 

.... 22 

26 

24 

1865-18rt9 . 

.... 28 

43 

36.6 

1870-1874 . 

.... 75 

70 

72.5 

1875-1879 . 

.... 65 

81 

68 

1880-1884 . 

.... 92 

88 

00 

1885-1889 . 

.... 113 

327 

120 

1890-1894 . 

.... 148 

133 

140,5 

1805-1899 . 

.... 153 

156 

154.6 

1000-1004 . 

.... 166 

148 

157 

1905-1009 . 

.... 124 

104 

114 

1010 or later .... 

.... 21 

14 

17.6 




i 000.0 


For the sake of those who are interested in rates 
based on the white population, Column 7 of Table 1 
shows the number of A.M.S, entries per 100,000 white 
population in 1890. 

Column 8 of Table 1 states the percentage which 
the number born in a state and residing in it in 1938 
is of the number born in it and residing anywhere in 
the United States. The mobility of American men of 
science is very great, the average percentage residing 
in the state of birth being 19, about a fourth that for 
the general population. The variation among states is 
wide, the percentages ranging from 3 for South Dakota 
to 52 for CalKomia, four being less than 10 and eight 
being 30 or more. 

It is for certain purposes more important to know a 
state's retention of its future men of science in com¬ 
parison with its retention of the generality of those 
boiTi in it. Column 9 of Table 1 reports the ratio, 
per cent, retained of A.M.8./per cent, retained of aU 
persons horn, for each state. The variation is great. 

The attraction of American men of science to each 
4 state is shown by columns 10 to 13, Column 10 states 
the number of A.M.S. men born in other states residing 
in each state. Column 11 states the ratio of this num¬ 
ber to the total number of I'esidents of the state who 
were bom in other states. The variation among states 
in this ratio is very great. For every 100,000 immi- 
gj-auts from other states Arkansas has 18 men of 
science, Mississippi has 23, Okliihoma has 20 and 
South Dakota has 27, whereas Delaware, Maryland, 
Massachusetts and New York have respectively 377, 
177, 173 and 169, The differences are obviously con¬ 
nected with differences in the amount of manufacturing 
relative to agriculture, but that is not the whole story. 
For Iowa, Louisiana, Maine, Minnesota, New Hamp¬ 


shire, North Carolina, South Carolina and Utah are 
high, Alabama is below Georgia, Pennsylvania is 
below Maiyland, and there are other discrepancies. 
The number of men of science born in foreign countries 
is given for each state in column 12, and the ratio of 
this number to the total number of foreign-born resid¬ 
ing in the state is given in column 13.^ 

Table 3 presents the facts of columns C, 9,11 and 13 
as deviations + or - from the score of the median state 
for the fact in question.® 

TABLE 3 


The Facts of Columns 0, Q. 11 and 13 of Table 1 SIxpuebbed 
AS Deviations from the Score of the Median 
State for the Fact in Question 



6 

Birth 

9 

Retention 

11 

Attraction 
from other 
states 

13 

Attraction 
from for- 
eiffn 

countries 

Ala. ... 

- 37 

7 

- 4 

16 

Aria. ... 

- 12 

1 

1 

0 

Ark. .. . 

-17 

8 

- 12 

6 

Cal. 

1 

.34 

^2 

2 

Colo. . . 

16 

-4 

- 3 

1 

Conn. ,. 

9 

0 

26 

0 

tkil .... 

-7 

3 

102 

63 

Fla. ,, . 

-17 

- 7 

- 7 

3 

Ga. 

-17 

18 

2 

IG 

Id. 

6 

-1> 

-6 

-.3 

Ill. 

0 

7 

4 

-2 

Ind. ... 

6 

1 

-2 

5 

Iowa 

8 

-6 

3 

0 

Kan. ... 

4 

-7 

-7 

6 

Ky. 

-14 

0 

-4 

12 

La. 

- 17 

25 

r> 

16 

Me. 

6 

-5 

30 

4 

Md. 

3 

12 

39 

27 

Mass. .. 

13 

14 

37 

— 2 

Mich. .. 

0 

4 

-1 

-4 

Minn. ,. 

1 

7 

6 

-2 

Miss, .. 

- 16 

6 

-10 

4 

Mo. 

-0 

0 

-5 

5 

Mont .. 

5 

-9 

- 6 

-5 

Neb. . . . 

0 

-8 

-0 

-3 

Nev, . . . 

-4 

35 

7 

-6 

N. H. .. 

8 

- 8 

16 

-1 

N. J. .. 

-7 

— 2 

8 

0 

N. M. 

-13 

-7 

0 

3 

N. y. .. 

0 

26 

36 

- 1 

N. C. .. 

-14 

12 

10 

113 

N. D. .. 

... 2 

-13 

-7 

-6 . 

Ohio ... 

3 

(i 

o 

-1 

Oku. , . 

-10 

-1 

-n 

28 

Ore. .. . 

2 

_ 5 

„4 

0 

Pa. 

-4 

10 

18 

-1 

R. I. ... 

1 

-4 

11 

- 5 

S. C. .. 

- 13 

- 3 

G 

05 

«. D. 

6 

-19 

-0 

— 7 

Tenn. .. 

- 16 

1 

- 2 

66 

Tex. . .. 

-13 

17 

-0 

-6 

Utah .. 

33 

21 

8 

-3 

Vt. 

10 

-8 

11 

— 2 

Vo, .... 

-8 

12 

11 

65 

Wash. , 

4 

-6 

-7 

-4 

W. Va. . 

-10 

4 

-5 

2 

Wls. ... 

.3 

-2 

32 

-4 

Wyo. .. 

-7 

-3 

-2 

-5 


2 In this case, the numbers are for a complete count 
of all 1,600 pages of * ‘ American Men of Science.'' 

8 The scales for Table 3 are such that in each case 20 
equals approximately the range required to include 32 of 
the is states. 
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The iranks of the states in the production, retention 
and attraction of inen of science more than men in 
general seem chaotic to a casual inspection of Table 3. 
And closer study does not greatly alter this impression. 
Except fur Maryland, no state is above the median 
in all four respects; and the status of Maryland may 
be influenced by its being suburban to Washington and 
surely is influenced by the presence of a great private 
university and hospital. Except for North Dakota 
and Wyoming no states are below the median in all 
four, and their low rank in births may be due to the 
use of the 1890 4-1900 populations as a base. Their 
populations in 1860, 1870 and 1880 were relatively 

TABLE 4 

Ncuber or AMBKiCAnr Mbn of aciBVCB in thf 48 Htatbs ani> 
D. 0. Boun in Fokkion COUNTBIBS 



Number of 

American men 


American men 

of science j)er 

Country 

of science in 

rallllon L.S.A. 

48 states 

residents In 


and D.C. 

1030 

England. 

280 

340 

Scotland . 

60 

169 

Wales. 

18 

299 

Ireland. 

21 

2.3 

Norway .. 

62 

140 

Sweden .. 

72 

121 

Denmark . 

47 

262 

Iceland ... 

4 

1,447 

Netherlands. 

00 

461 

Belgium... 

20 

312 

lAixemburg . 

0 

0 

Swltserland. 

67 

693 

France . 

30 

221 

Germany . 

269 

161 

Poland .. 

6.1 

60 

Oaochosiovakin . 

32 

65 

Austria .. 

08 

204 

Hungary . 

63 

193 

Yugoslavia . 

,3 

14 

Russia . 

286 

247 

Latvia . 

1,6 

726 

Estonia ... 

5 

1,408 

Lithuania . 

16 

83 

Finland . 

11 

77 

Rumanln . 

18 

123 

Bulgaria . 

6 

632 

Turkey . 

14 

286 

Greece . 

16 

86 

Albania . 

0 

0 

Italy. 

Spain . 

22 

6 

12 

84 

Portugal . 

0 

0 

Danxlg. 

1 

674 

Europe, not s{>ecBied . . 

2 

135 

Armenia. 

15 

466 

Palestine . 

.3 

489 

Syria . 

10 

175 

China. 

29 

620 

Japan . 

India . 

26 

366 

34 

5,812 

Other Asia . 

21 

1,998 

Canada and Newfound¬ 



land . 

610 

406 

Cuba. 

3 

162 

Other West Indies .... 

26 

285 

Mexico . 

16 

26 

Central America . 

5 

476 

South America . 

12 

367 

Africa . 

25 

2,822 

Australia. 

Asores and other At¬ 

18 

1,404 

lantic Islands . 

1 

71 

Pacific islands . 

Puerto Etco. Hawaii, 

1ft 

2ft 

3,970 

Philippines and Alaska 

.,., 


gn^ll. There is a tendeuoy for the states of the West 
and Northwest to produce many men of science; but 
th^ do not retain them in competition with manufac¬ 
turing states, nor attract them from other states or 
abroad. So Idaho, Montana, Oregon, South Dakota, 
Washington are above the median in births and below 
it or at Eero in the other three, Colorado and Nebraska 
can be put into this group, 

In general the states that produce do not retain, but 
Massaeliusetts, Ohio and Utah are notable exceptions. 
Attraction from other states and attraction from for¬ 
eign countries show a surprising lack of correlation. 
Connecticut, Massachusetts and New York are verj'' 
high in the former but at or below the median in the 
latter. Rekmtion and attraction are also much less 
closely related than would be expected. 

The correlation coefficients witness to the generally 
confused pattern of the states * They are as follows, 
all deviations being taken from the medians; 


Poatsoii Shoppard 
cooffloient coefficient 


Average 


Birth with retention. 

Birth with attraction from 

other states .-. 

Birth with attraction from 

abroad . 

Betention with attraction 

from other states. 

Retention with attraction 

from abroad . 

Attraction from other states 
witii attraction from 
abroad . 


-.14 

-.38 

-.26 

.09 

.20 

.16 

-.44 

-.58 

-.51 

.28 

.43 

.36 

.21 

.18 

,20 

.30 

-.30 

,00 


TABLE 5 

Pbrsoms in “Amekican Mbn of Scibnob” Born in thb 48 
aXATBS or D. C. RBPORTBD AS RBSIUINO IN AliAHKA, 

Hawaii, Etc, _ 

Alaska . 1 

Territory of Hawaii. R3 

Philippines . 13 

Puerto Uleo . 21 

Virgin Islands . 1 

England. 10 

Scotland . 1 

Norway .. 1 

Denmark . 1 

Belglnm . 1 

SwitBei'land . 2 

Franc© . 10 

Oermany . 5 

Austria .. .. 1 

Hungary ... 1 

Yugoslavia. 1 

Russia . 1 

Humania . t 

Turkey. 2 

Italy ...^, 2 

Syria . 10 

China. 2T 

Japan .. 1 

India . 9 

Other Asia . 4 

Canada and Newfoundland . lOfl 

Cuba .. 2 

Mexico. a 

Central America . 12 

South America. 10 

Atlantic Islands. I 

Padfle Islands ..0 

4 They would be disturbed in any case by the akewMMi 
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Table 4 pieseatei, for Amerieaa men of goientie tesid* 
ing in the 48 states and the District of Colninbia^ the 
number bom in each of various foreign countries and 
the proportion which this number is of the total num¬ 
ber of persons bom in that country and residing (in 
1930) in the United States. These proportions (each 
of which IB the number of American men of science 
from the country in question x 1,000,000 divided by the 
total number of U. S. A. residents in 1930 from that 
country) are not measures of the contributions of the 
nations listed, because of differences in the times at 
which the immigrations occurred, in the proportions 
which the children of Americans temporarily abroad 
(as missionaries, government emijloyees, etc.) are of 


the to tbetoountries in question, and iUf 

other respects. But they are instructive if used witjh, 
wisdom and caution. 

The inen of science bom in the 48 states and the 
District of Columbia who were reported as residing in 
Alaska, the Territory of Hawaii, the Philippines, 
Puerto Bico, the Viigin Islands and in foreign coun¬ 
tries are enumerated in Table 5; but I am unable to 
estimate how many in any of the groups are perma¬ 
nently residents outside of the states. 

The Cuttell list includes 901 men of science residing 
in Canada. Of these 577 were born in Canada; 106 in 
the 48 states and D. C.; 110 m England; 30 in Scot¬ 
land; 4 in Wales; 46 in other European countries. 


OBITUARY 


JOHN GERALD FITZGERALD 

On June 20, Dr. John Gerald FitaGerald, director 
of the Connaught Laboratories and of the School of 
Hygiene, University of Toronto, died in his fifty-eighth 
year. Dr. FitsGerald was internationally known as 
an authority on medical education, as a leader in pre¬ 
ventive medicine, as a scientific investigator and as a 
director of medical researcii. As a result of his vision, 
initiative and leadership, there were established in the 
University of Toronto the Connaught Laboratories 
and the School of Hygiene. Heturniiig to his alma 
mater in 1913 ns associate professor of hygiene and 
preventive medicine, University of Toronto, he devoted 
himself to an endeavor to create, within this university, 
a non-commercial scientific institute to fulfil twx func¬ 
tions in the interests of medical public-service, viz,, 
research in the field of preventive medicine, and the 
preparation of diphtheria antitoxin and certain other 
biological products so that these products might be 
supplied throughout Canada in such a fashion ais 
would ensure their lieing of high quality and low price. 
His insistent perseverance soon yielded success in this 
endeavor, and the antitoxin laboratory which he estab¬ 
lished at that time, and which shortly became known 
as the Connaught Laboratories, later prt)ved to be a 
major contributing factor in the estahUshnient of a 
national School of Hygiene al the University of 
Toronto. The achievements of these two institutes, 
the Connaught Jjaboratorioa and the School of 
Hygiene, are due in no small measure to Dr. Fitz- 
Gerald*« oonstant encouragement and promotion of 
intimate relationships and integration among teaching, 
research and publk-servioe activities. 

Serving aa a member of the Ifitemational Health 
Board of the Rockefeller Foundation from 1923 to 

of the distributions, but If there were elose resemblances 
to production, retention and attraction, the «kewnes» would 
itof reduce toe eoefileients greatily. 


1931, subsequeiitly as a sciWitific diretitor of the foun¬ 
dation's International Health Division, and as a mem¬ 
ber of the Health Committee of the Ijcague of Nations 
from 1930 to 1936, Dr. FitzGerald evidenced his keen 
interest in international public health. In 1933-34, 
he joined General F. F. Bussell and Dr. W. W. Jame¬ 
son in making, for the International Health Division 
of the Rockefeller Foundation, a suiwcy of health con¬ 
ditions in India, Ceylon and Egypt. In 193fi-37, at 
the instance of the Division of Medical Sciences of 
the Rockefeller Foundation and in company with Dr. 
C. E. Smith, he undertook a survey of the teaching 
of preventive medicine to medical undergraduates in 
Europe and North America. For four years, 1932-36, 
he served as dean of the Faculty of Medicine, Univer- 
.sity of Toront<^ 

He gave generously of his time to various important 
administrative and research undertakings in Canada— 
the Dominion Council of Health, of which he was one 
of the original members, the National Research Coun¬ 
cil of Canada, the Ontario Research Foundation and 
the Banting Research Foundation—and to various 
professional socjieties, including the Canadian Medical 
Association, the Canadian National Committee for 
Mental Hygiene and the Canadian Public Health Asso¬ 
ciation. He was elected a fellow of the Royal Society 
of Canada in 1920 and was honoreil by Queen’s Uni¬ 
versity with the degree of LL.D. in 1925. He was 
one of the charier fellows of the Royal College of 
Physicians and Surgeons of Canada, 

He made many contributions to scientific literature. 
To meet the nee<ls of medical students he early pub¬ 
lished a ^^Labortttory Guide in Bacteriology,” and later 
''An Introduction to the Practice of Preventive Medi¬ 
cine,” an extensively used text-book. 

Witoin and far beyond the institutes to which John 
Gerald FitzGerald devoted his life, his work will con¬ 
tinue to live, and he will be remembered as one who 
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contributed richly to the advancement of public health 
throughout the world. 

R. D. Defriks 

RECENT DEATHS AND MEMORIALS 

Db. Stuart Pritchard^ for the last ten years pres¬ 
ident and general director of the W. K. Kellogg 
Foundation at Battle Creek, Mich., an authority on 
tuberculosis, died on August 3 at the age of fifty-eight 
years. 

Dr, Fritz Sohiff, of the Beth Israel Hospital, 
New York City, died on July 30 at the age of fifty- 
one years. A correspondent writes: Schiff, who 

was one of the outstanding bacteriologists in Europe, 
came to this country in 1936 and was appointed bac¬ 
teriologist at the Beth Israel Hospital, New York 
City. He made important contributions to the sub¬ 
jects of the blood groups and the Salmonella group 
of organisms.” 

The death is announced of Dr. Giuseppe Sanarelli, 
professor emeritus and formerly dean of hygiene 
and director of the Hygienic Institute of the Ilnivcr- 
sity of Rome. 


Acoordino to the Journal of the American Medical 
Association, the old autopsy house of the Philadel¬ 
phia General Hospital, where Dr. William Osier 
worked from 1885 to 1889, has beeu restored to be 
used as a museum of Osleriana. At the dedication 
in June eleven resident physicians who served with 
and under Dr. Osier were present, as was Dr. Howard 
A. Kelly, of Baltimore, the only living member of 
the group that served with Osier at the Johns Hop¬ 
kins University. Dr. Joseph McFarland, who was 
resident physician at the hospital, then known as 
Blockley, in 1889, spoke on “Osier as I Knew Him,” 
and Dr. William G. MacCallum, Baxley professor of 
pathology at the School of Medicine of the Johns 
Hopkins University, a former pupil, spoke on “Osier 
at Blockley.” Other speakers were Dr. William E. 
Hughes, physician at the hospital from 1889 to 1914, 
now honorary consultant, and Dr. William E. Robert¬ 
son, who paid tribute to Dr. David Riesinan, one of 
those most active in the establishment of the nte- 
morial. Dr, Riesman died a week before the dedica¬ 
tion. A painting of “Osier and Old Blockley,” by 
Bean Cornwell, was unveiled. 


SCIENTIFIC EVENTS 


DISPERSAL OF SCHOOLS OF THE 
UNIVERSITY OF LONDON 

The report issued by the principal of the University 
of Loudon for 1939-40 describes the dispersal of the 
schools of the university to Wales, Oxford, Cambridge, 
Bristol, Leeds and the Scottish universities. In an 
abstract published in the London Times, it is said: 

The dispersal had been planned early in 1939, but it was 
complicated by the govornmont’s unexpected decision not 
to call up men under the age of 20, which resulted in somo 
80 per cent, of the normal complement of male students 
requiring accommodation, instead of 25 per cent. Thanks 
largely to the cooperation of other universities, the diffi¬ 
culties of dispersal wore successfully overcome, but war 
conditions have inevitably thrown much additional work 
on the staff and officers. Examinations have been held, 
and there has been no lowering of the university standard. 
The only schools to return to London have been those of 
medicine, for the sake of their climcol centers. 

The university is faced with the double prospect of di¬ 
minished revenues and increasing expenses. The London 
County Council has reduced its grant by £8,600 for the 
year 1939-40; but almost all other grants from public 
bodies have been maintained. Private benefactions have 
been remarkably generous in the present eircumstancos; 
even the support granted by the Polish Government to the 
chair of Polish literature and history is being maintained. 
In spite of the withdrawal of a grant promised by the 
National Fitness Council towards the building of a new 
Students’ Union, Lord Nuffield has decided to let his 
own grant for the same purpose stand. 


Tho Ministry of Information has occupied the Senate 
House, but has left the senate room and libraries to the 
university. The building of the Great Hall, the School of 
Oriental Studies and Birkbeck College is proceeding. 

There are 10,964 internal students reading for degrees 
and diplomas, as compared with 14,415 in 1939. An un¬ 
expected number of external students have enrolled, and, 
although extra-mural work has been drastically curtailed, 
extensive arrangements have been made for courses of 
instruction for troops, both in large camps and the smaller 
units. 

University College and King’s College have agreed, in 
view of tlie recent occupation by tho govorument of the 
buildings of University College, that both colleges alike 
should continue to carry on their work in the universities 
and colleges to which they have been dispersed- 

EXPEDITIONS OF THE AMERICAN 
MUSEUM OF NATURAL 
HISTORY 

Db. Walter Granger, curator of paleontology of 
the American Museum of Natural History, is continu¬ 
ing his more than forty years of exploration for fossil 
mammals with an expedition into the Big Badlands of 
western South Dakota this summer. He left New 
York on July 25 for the headquarters of the expedition 
in Rapid City, S. D., to join Albert Thomson, pre- 
parator in paleontology, and Junius Bird, assistant in 
anthropology. The main objective of the expedition 
is to collect specimens of the small, three-toed horse, 
Meaohippua, a rhinoceros that was smaller than any 



AC0P«t 16, 1940 


SCIENCE 


14 & 


of the species now living in Africa and Asia; various 
kinds of cats, especially the sabre-toothed tiger; and 
the remains of Ewtelodon, whose nearest living relative 
is the pig. In deposit.s of far more reeont times, above 
these fossil beds, have been found interesting evidences 
that ancient Indians once occupied this same region. 
Mr. Bird will carry on excavations in an effort to dis¬ 
cover more about their culture. Chalcedony tools, 
such as scrapers and knives, have already been found, 
as well as pieces of black pottery. The expedition will 
be in the field until November 1. 

Dr. Bamum Brown, curator of fossil reptiles, left 
New York on August 3 to lead the American Museum- 
Sinclair Expedition of 1940 into the Big Bend region 
of sou them Texas, near Maratlum. The expedition 
will excavate remains of the largest dinosaurs yet 
found. These l)ones were discovered last summer by 
Dr. Erich Schlaikjer, during a reconnaissance expe¬ 
dition for the museum. Dr. Schlaikjer and Roland 
T. Bird, preparator in paleontology, will join Dr. 
Brown in Marathon to assist in digging the bones out 
of the rock and preparing them for shipment. 

Dr. Grace Fisher Ramsey, associate curator of the 
department of education, left New York on August 8, 
to conduct a study of the lives and work of Indian 
ariist cmftsmcn in MiJxico. She will also make color 
motion pictures of life in Mexican villages and collect 
materials which can be circulated from the department 
of education among schools and other institutions. 
These collections will be representative of the native 
crafts of the Mexicans of central, southwestern and 
southeastern Mexico and will include types of weaving 
in wool, cotton and various plant fibers; embroidery, 
drawnwork and beading; pottery to show regional de¬ 
signs; all types of metal crafts in silver, copper and 
tin; leather and lacquer work; masks, musical instru¬ 
ments and toys. Dr. Ramsey will be accompanied on 
the journey by Herman Sieverg, staff assistant in edu¬ 
cation, Mrs. Sievers and Miss Ethel Fisher. Almost 
the entire trip will be made ])y automobile. The ex¬ 
pedition will return to New York in the latter part 
of September. 

Theodore A. McGraw, of Grosse Poiute, Mich., will 
lead an expedition in the Wrangel Mountains of 
Alaska. He will be accompanied by T. Donald Carter, 
assistant curator of mammals, who left New York on 
Aiigust 1. The purpose of the trip is to make a gen¬ 
eral collection of the mammals in this region, ranging 
from mice to grizzly bears, for the study collections. 
Work will continue until the first snowfall, and Mr. 
McGraw and Mr. Carter expect to return by the first 
part of October, 

Dr, John E. Hill, assistant curator of mammalogy, 
is now making collectiona of small mammals in the 
southern part of Kansas. This work is of interest to 
the museum as part of its survey of animal life in the 


dust-bowl section; to determine what animals have 
been exterminated or driven Out by drought and change 
iug vegetation and those animals still remaining, which 
liave survived these changes. Mrs. Hill and Peter 
Crow, of Cornell University, are assisting Dr. Hill. 
The expedition will be in the field until the middle of 
September. 

THE NEW YORK ZOOLOGICAL SOCIETY 

At a special meeting on June 25 of the Board of 
Trustees of the New York Zoological Society, Fair- 
field Osborn was elected president to succeed W, Red¬ 
mond Cross, who resigned in June. Mr. Cross had 
been president of the garden and chairman of the 
executive committee since 1937. Laurnnee S, Rocke¬ 
feller was elected chairman of the executive commit¬ 
tee, Mr. Cross remaining as chairman of the Board 
of Trustees. Mr. Rockefeller was also elected second 
vice-president of the board. The position of secre¬ 
tary, left vacant by Mr. Osborn's election to the pres¬ 
idency, will be filled later. 

In a statement made by Mr. Osborn he said in 
part: 

The inatitutions operated by this society are visited 
annually by an immense public, equivalent numerically— 
not allowing for repeat visitors—to approximately four 
per cent, of the total population of the entire nation. 
This fact is more than a call for continuance as wo are 
now; it is a direct challenge to us constantly to broaden 
and vitalize our contacts with the public. Those eontacte 
call for creation of advanced methods of exhibiting our 
unrivaled living collections, for highly efficient park and 
building administration, for advancing our education and 
conservation activities, and, back of the scenes, for press¬ 
ing forward with research work in the laboratories at the 
Zoological Park and the Aquarium, this work, in many 
of its phases, contributing directly to the solution of 
human disease problems. 

Ill regard to the activities of the society, it is an¬ 
nounced that a contract has been let for construction 
of the African Plains exhibit in the Zoological Pork— 
work on which was started on July 22. This develop¬ 
ment has been made possible by a member of the 
society who wishes to remain anonymous. Plans have 
been drawn for a new aquarium; important new ex¬ 
hibition units are in plan or at the point of construc¬ 
tion for the aquarium in its present building, and 
the program of research, including phases of it bear¬ 
ing on human health problems, is now more active 
than at any time since the society was formed. 

Some time ago the Rockefeller Foundation made a 
grant to the Zoological Society for the study of meth¬ 
ods of production of films on zoology and allied sub¬ 
jects. It is hoped that this study will lead to the 
actual production of films. One script, on the life 
cycle of the eel, has already been prepared; thnv 
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others are in preparation^ on bird miration, the 
contitkental distribution of auimak, and adaptation 
of form to movement. 

With the advantage of its background, its great 
collection of wild animals, its scientific staff, its lab¬ 
oratories and its technical publication, the trustees 
plan to expand the scientific work of the society. 

The retirement of Dr. W. Reid Blair as director of 
the Zoological Park on May 1 left a vacancy whicli 
was filled temporarily, at a meeting of the Board of 
Trustees on duly 15, by the appointment of H. R. 
Mitchell as acting director. As already announced 
in Science, Allyn R. Jcmnings, general superintendent 
of the Park Department, was appointed general di¬ 
rector of the Zoological Park and the Aquarium, and 
Harry Sweeny, Jr., director of parks in Queens and 
Manhattan, was appointed assistant general director. 

Under the new form of nmnagenicnt, Mr. Jennings 
will have general charge of operations both at the Zoo¬ 
logical Park and the Aquarium. Dr. Charles M. 
Breder, Jr., continues as direcitor of the aquarium 
but will be freed to a considerable degree of admin¬ 
istrative duties, giving hiiti more time to spend on 
scientific work. 

SYMPOSIUM ON NEW TEXTILES OF THE 
AMERICAN CHEMICAL SOCIETY 

A SYMPOSIUM on ‘‘New Textile Fibers, Fabrics and 
Finishes” will be held in connection with the hundredth 
meeting of the American Chemical Society in Detroit, 
September 9 to 13. Dr. Gustavus J, Esselen, presi¬ 
dent of Gustavus J. Esselen, Inc., Boston, has been 
appointed chairman of the symposium, sponsored by 
the Division of Industrial and Engineering Chemistry. 
Ten authorities in the field will deliver addresses, 

Kenneth H. Barnard, of the Pacific Mills Print 
Works, Lawrence, Mass,, will describe recent progress 
in textiles in New England. Pointing out that chem¬ 
istry was largely responsible for taking the textile 
industiy out of New England and transplanting it in 
the South, he will report how research, new uses, 
faster colors and modem finishes for textiles are over¬ 
coming the economic handicaps of the Northeastern 
region, 

Robert Boyer, of the Ford Motor Company, will 
discuss "The Ex]>criinental Production of Fibers from 
Soybean Protein.s.” Dr. F. Bonnet, director of textile 
research and tlic standards laboratory of the American 
Viscose Corporation, will describe “vinyon,” a copo¬ 
lymerized vinyl resin made of vinyl chloride and vinyl 
acetate. Vinyon yam, largely utilized in industrial 
filter doth, will invite many other uses because of its 
remarkable properties, including resistance to strong 
acids and alkalis at ordinary temperatures. It is 
asserted to be practically water-repellant and as strong 
when wet as when dry. 

Dr. G. P, Hoff, director of nylon research of E. 1. 


da Pont de Nemours and Company, will speak on 
“Nylon as a Textile Fiber.” Dr, Games Slayter, of 
the Owens-Corning Fibetglas Corporation, will out¬ 
line in what ways fiborglas, a new basic raw material, 
is being employed. 

Dr. D. H. Powers, of the Rohm and Haas Company, 
Philadelphia, will show how synthetic resins for textile 
fabric modification improve the tensile strength, re¬ 
silience, durability, luster and firmness of the fabrics 
without altering surface appearance, imparting to 
vegetable fibers many of the properties of animal 
fibers. 

The forms, properties and uses of the cellulose 
acetate rayons will be the topic of Dr. Harold DeWitt 
Smith, of A. M. Tenney Ass<Kiiates, New York. 
Acetate rayons, according to Dr. Smith, acM^ount for 
approximately 30 per cent, of the total rayon pro¬ 
duction. 

F. C. Atwood, of Atlantic Research Associates, New- 
tonville, Mass., will read a paper on “Protein Fibers.” 
Eleetrocoated pile fabrics will be described by N. E. 
Oglesby and L. E. Hoogstoel, of the Bchr-Manning 
Corporatioti, Troy, N. Y. To date, two types—dress 
goods and all-over coverefi pile material for upholstery 
—of textile products employing the electrostatic proc¬ 
ess are being manufactured commercially. The dis¬ 
tinctive feature of a pile fabric manufactured by the 
electrostatic process is the density of pile attainable. 
This density is reflected in the wearing properties of 
the product. 

THE AMERICAN SOCIETY OP MECHANICAL 
ENGINEERS 

Bkciinning in September, each of the seventy-one 
local sections of the American Society of Mechanical 
Engineers in tlie principal industrial areas of the 
nation will sponsor several local meetings on the en¬ 
gineering problems of national defense and invite 
those present to make recommendations for their 
solution. 

The parent society is planning a series of national 
regional meetings which will bring together the out¬ 
standing engineers and manufacturing executives of 
the country to discuss the engrineering phases of the 
various elements of defense. It has announced the 
following dates and places for these meetings: 

September S to 6,1940—Fall meeting, Hotel Davenport, 
Spokane. 

November 7 to 9, 1940—Joint American Society of Me- 
^anical Engineers-American Inetitnte of Mechanical En¬ 
gineers meeting on fuels. Hotel TutwUer, BirmlnghanL 

December 2 to 6, 1940—Sixty-first annual meeting, 
Hotel Astor, New York, 

April 1 to 3, 1941—Spring meeting, Atlanta. 

June Id to 20,1941—Semi-annual meeting, K$ama City. 

October 12 to 15, 1941—Fall meeting, Louisville. 

7be Inland Empire Section of the sodety has eg- 
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tended ah invitation to meohanieal, eivil, electrical and 
mining engineers to attend the auttunn meeting at 
Spokane. 

Twenty-eight papers are announced for presenta¬ 
tion at thirteen simultaneous technical sessions to 
be held on Tuesday, September 3, and Thursday, Sep¬ 
tember 5. Twelve of these papers wiD cover the de¬ 
sign, construction, mechanical equipment and poten¬ 
tial uses of the Grand Coulee Dam, the world’s largest 
masonry structure. Other subjects to be discussed 
include hydraulic problems, deep-well pumps, wood¬ 
working, coal, kiln drying, wood-waste utilisation and 
material handling in the lumber industry. 

Two luncheons, one dinner and a banquet arc part 
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of the program. At the luncheon on Tuesday, L. V. 
Mutfow, Washington Toll Bridge Authority, speaks 
on the ^^Lake Washington Pontoon Bridge.” At the 
dinner on Tuesday, Major S. E. Hutton and F. A. 
Banks discuss the “Columbia Basin Reclamation Proj¬ 
ect.” Following the luncheon on Thursday, Sid 
Jenkins will describe “One Hundred Years of Log¬ 
ging in tile White Pine Forests of Idaho.” The speaker 
at the banquet on Thursday evening will he R. L. Neu- 
berger, author of “Our Promised Land.” Trips on 
Wednesday and Friday will be made to the Grand 
Coulee Dam, a lumber mill in Lewiston, Idaho, the 
Coear d’Alene mining district and local plants of 
interest. 


SCIENTIFIC NOTES AND NEWS 


In rocc^ition of “distinguished contributions to 
the science of genetics” two honorary degreiw were 
conferred at eomniencement on Dr. George II. Shull, 
professor of botany and genetics at Princeton Uni- 
vei*sity. He received the degree of doctor of science 
from Ijawrence Cf>Uege and the degree of doctor of 
laws from Antioch College, from which he graduated 
in 1901. 

Honorary fellowship of the Royal Society of Medi¬ 
cine, London, has hi'en conferred upon Dr. Mervyn 11. 
Gordon, Sir Leonard Rogers, C. H. Usher, Dr. Louis 
Martin, Parisj Professor Felix Nager, Zurich; Pro¬ 
fessor G. Ronssy, Paris, and Dr. Ralph Pemberton, 
professor of medicine in the Graduate School of Med¬ 
icine of the University of Pennsylvania. 

Dr. Frank H, Bkthbll, of the University of Mich¬ 
igan, baa received one of the tWo annual Henry Russel 
awards for his “dire<ition of field studies of anemias 
of pregnancy in Hillsdale County” in cooperation 
with the W. K. Kellogg Foundation. 

The Heberden Society has awarded the Heberden 
Medal for 1939 to Major W. S. C. Copeman for his 
X>aper entitled “!Notea on Treatment of the Rbeu- 
* matic Diseases in the British Expeditionary Forces.” 

Dr. Gbobgb W. CRinB, emeritus professor of clin¬ 
ical surgery at the Medical School of Western Re¬ 
serve University, has been made an honorary member 
of the Academy of Medicine at Cleveland. 

At the time^of the annual niiOi!ititig.of the American 
Surgical Association at 8t. Louis, there was founded 
a new organisation, designed particularly for the 
closer association of the younger surgeons of the 
Middle Weet and adjacent Canadian provinces. This 
is to be known as the (kmtral Surgical Association. 
The oifieera elected at the organisation meeting were: 

Roy D* McClure, of Detroit; Presi¬ 


dent-elect, Dr. Grover C. Penberthy, of Detroit; 
Secretary, Dr. George M. Curtis, of Columbus; Trea¬ 
surer, Dr. Max Zinninger, of Cincinnati; Eecorder, 
Dr. Henry K. Ransom, of Ann Arbor, and Cown- 
eUlors, Drs. Willis D. Gatch, of Indianapolis; Kellogg 
Speed, of Chicago, and Carl H. Lcnhart, of Cleve¬ 
land. The organization was further developed dur¬ 
ing the annual meeting of the American Medical 
Association in New York City. Its first regular 
meeting is to be held during the latter part of Febru¬ 
ary next at the university hospital at Ann Arbor, 
Mich. 

Professor H. H. Newman, for twenty-nine years 
a member of the department of zoology of the Univer¬ 
sity of Chicago, will become professor emeritus on 
October 1. 

Db. Roger B, Corbett, dean and director of the 
College of Agriculture of the University of Connecti¬ 
cut, has been named director of the Agi'icnltural Ex¬ 
periment Station of the University of Maryland to 
succeed Professor J. E. Metzger, who died last winter. 

Dr. CiiARiiOTTE Haywood, associate professor of 
physiology at Mount Holyoke College, has been ap¬ 
pointed chairman of the department of physiology, 
succeeding Dr. Abby Turner, who has retired. 

Db. Martin Schwarzschild, of the Harvard Col¬ 
lege Observatory, has been appointed lecturer in 
astronomy at Columbia University. 

J. C. Crocker, senior lecturer, has been appointed 
head t»f the department of chemistry of the Chelsea 
Polytechnic, London, to succeed C. Dor^c, who, after 
serving for sixteen years, will retire on August 31. 

Thbeb of the five members of the faculty of Adelphi 
College, Garden City, Long Island, who were dismissed 
last spring, are bringing damage suits of $20,000 each 
agai];tat the college administration. It is stated by the 
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authorities of tbo collie that a general reorganisatipn 
was made necessary at that time by a financial crisis 
in the institution. Those bringing suit are: William A. 
Colwell, head of the department of German for twenty- 
six years; Dr. Donna Fay Thompson, head of the de¬ 
partment of sociology, who had been on the staff for 
sixteen years, and Dr. Edna Mosher, professor of biol¬ 
ogy since 1923, who bad been head of the department 
for fifteen years. 

The newly elected president of the Chicago Museum 
of Science and Industry, Lenox R. Lohr, has made 
drastic changes in the staff, effective on August 15, by 
dropping heads of departments, some of whom had 
been with the museum ten years or longer. They are: 
Trent E. Sanford, architecture and civil engineering; 
C. Robert Moulton, chemistry; F. C. Brown, physics; 
J. A. Folse, power; R. B. May, transportation; Mary 
B. Day, library; Eric Fcnger, staff engineer; E. C. 
Rauschenberg, superintendent of sliops, and J. A. 
Maloney, public relations. 

Dr, Britno Gerhard, formerly curator of the Mu¬ 
seum of Hygiene in Dresden, has been appointed 
director of the Cleveland Museum of Health and Hy¬ 
giene, which will open in October. Since 1937 Dr. 
Gebhard has been serving as technical consultant for 
the medicine and public health exhibits at the World’s 
Fair in New York. Plans for tlie Cleveland Museum 
were initiated in 1939 when Mrs. Francis F. Prentiss 
gave the building and the Cleveland Academy of 
Medicine curried out a campaign for supporting mem¬ 
berships, In addition to exhibits for education in 
public health, the museum expects to have workshops 
for the creation of visual health aids for schools, col¬ 
leges and other educational agencies. 

Dr. Bernard Witlin has resigned his positions as 
instructor of bacteriology at the Philadelphia College 
of Pharmacy and Science and as research bacteriolo¬ 
gist at the Mulford Biological Laboratories of Sharp 
and Dohme, Inc., to become a member of the newly 
organized Barlin Laboratories at Philadelphia, Pa. 

Dr. R. Ruggles Gates, professor of botany at the 
University of London, arrived in the United Stat^ 
on July 29, He is on leave of absence without salaiy 
for the duration of the war. Dr. Gates is working at 
the Marine Biological Laboratory at Woods Hole 
before going to Canada, where his address will be 
Middleton, Nova Scotia, Ho expects to bo available 
for lectures during the coining academic year. 

Dn. Earl H. Myers, who for the past two years ha« 
been working on a John Simon Guggenheim Founda¬ 
tion fellowship, has been awarded the Rhumphiug fel¬ 
lowship from the Treub Laboratories of the Dutch 
East Indies. This fellowship has been granted to 
continue investigation xrff the life cycles and ecological 


relationships of the Foraminifera. Dr. Myers plans 
to return to America in December. 

Dr. L. G. M. Baas-Beckino, formerly of Stanford 
University and now director of the’s Lands Planten- 
tium te Buiteuzorg, was called back to Holland in 
March, and was there when the low countries were 
invaded. A telegram has been received stating that 
be is alive and well. 

The National Research Council Committee on 
Human Heredity has at its disposal certain funds for 
use in furthering studies in human inheritance. 
Qualified persons arc invited to submit requests for 
grants where needed to initiate or to continue re¬ 
search in this field. Requests should be sent as soon 
as possible to any member of the committee, and 
should include a clear statement of the problem, 
results already achieved, if any, the approximate time 
required to finish the problem, the amouiit of money 
needed and a statement as to how the money will be 
spent if granted. The committee consists of Halbert 
L. Dunn, Bureau of the Census, Washington, D. C.; 
L. C. Dunn, department of zoology, Columbia Uni¬ 
versity; K. S. Lashley, department of psychology, 
Harvard University; George L. Streeter, bureau of 
embryology, Carnegie Institution of Washington, 
Baltimore, Maryland; Bewail Wright, department of 
zoology, University of Chicago, and Laurence H. 
Snyder, chairman, department of z(K)logy, the Ohio 
State University. 

The second International Congress of Pure and 
Applied Science, which it was planned to hold at 
Columbia University in September, has been post¬ 
poned. As soon as {jossible new arrangements will be 
made for the meeting. 

Dr. 0. A. Drummond, plant pathologist of the 
School of Higher Agriculture at. Estado do Minas 
Gerais, Vicosa, Brazil, writes to the secretary of the 
American Association for the Advancement of Sci¬ 
ence that students or investigators from the United 
States, who may care to spend some time in that 
region, will be welcomed at tlie school. 

The University of Berne, Switzerland, has an¬ 
nounced its annual prize for work on encephalitis 
lethargica which “signifies real progress in the diag¬ 
nosis or treatment of the disease.” Applications 
should be sent to the dean of the Medical Faculty. 

For the academic year 1940-41, the Abbott Lab¬ 
oratories have established fellowships in several uni¬ 
versities. The fellowships, carrying stipends of $650 
per year, will be available to graduate students in the 
lost or next to last years of graduate >vork loading to 
the doctorate degree. The recipients, who are to be 
selected by the universities in which tbeir work is 
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being done, are not limited an to the subjeets on 
wbioh they will work. Grante will be made in or¬ 
ganic chemistry at Cornel], Harvard, Hlinois, Mich¬ 
igan and Northwestern Universities; in biochemistry 
at California, Columbia and Cornell Universities. 

Acoobdinq to The Collecting Net, the number of in¬ 
vestigators in each academic rank regfistered this sura- 
incr at the Marine Biological Laboratory at Woods 
Hole, Mass., is: Professors, 63; associate professors, 
19; assistant professors, 60; instructors, 46; research 
associates, 10; assistants, 71; fellows, 22; graduate 
students (not listed elsewhere), 27; medical students, 
8; undergraduate students, 7; preparatory students, 
3; miscellaneous, 22. The four institutions leading in 
providing investigators for the laboratory are: Penn¬ 
sylvania, 34; Columbia, 20; New York University, 16, 
and Chicago, 11. 

Fossil camels from South Dakota have been col¬ 
lected by an expedition of the Field Museum of Nat¬ 
ural History. The camels lived in that state during 
the Miocene age, about 18,000,000 years ago. They 
form part of a collection which gives promise of 
being one of the bi‘st representations of fossil animals 
from the Rosebud Beds in South Dakota, Recording 
to Paul 0. McGrew, of the paleontological staff, who 
is the leader of the expedition. Other specimens in¬ 
clude a large number of skeletons and skulls of the 
extinct ungulates known as oreodonts, extinct pec¬ 
caries and horses. Also included is an especially fine 
representation of extinct species of rodents, some of 
which arc believed to be of kinds hitherto unknown to 
science. Nearly all the material obtained represents 
mammals not previously represented in the collections 
of the museum. 

Nature states that the British Minister of Labor and 
National Service has made an order for the compulsory 
registration of profesBional engineers. It refers to 
those who are normally engaged in a technical or su¬ 


pervisory capacity in aeronautical, automobile, chem¬ 
ical, civil, structural and municipal, electrical, gas, 
locomotive or mechanical engineering; and those nor¬ 
mally engaged on research work in the engineering 
sciences at a university or in research and develop¬ 
ment work in any industry or as a teacher of engineer¬ 
ing science. Men whose names are already on the 
Central Register are not to register again. There are 
22,000 names in the engineering categories of the 
register, of whom about 800 are not in employment, 
and it is estimated that 30,000 more names will be 
added. 

The London Times announces that Lord Perry, 
chairman of the Ford Motor Company, with the ap¬ 
proval of the British Ministry of Agriculture, the 
Henry Ford Institute of Agricultural Engineering, at 
Boreham, near Chelmsford, is offering 40 free scholar¬ 
ships for the training of British boys for careers in 
agriculture. The scholarships comprise 10 that are 
tenable for three years, 10 for two years and 20 for one 
year. Each is valued approximately at £175 a year, 
which includes cost of tuition; board and residence 
during terms at Boreham House, near the Pordson 
estates; laundrj^; pocket money during terms and holi¬ 
days; special clothing and boots. The cost, estimated 
at X7,000 a year, is to be defrayed by Henry Ford. 
The intention is to provide theoretical and practical 
instruction in the latest methods of every branch of 
farming, with classroom tuition and field work in 
alternate montlis, in order to train the boys to become 
key men in British agriculture. The estates attached 
to the institute cover 4,000 acres, and are devoted to 
com crops, intensive market gardening, glasshouse cul¬ 
ture, a fruit section with gas storage and the care of 
2,000 pigs, 700 sheep and 200 dairy ciittlc. Appli¬ 
cants for scholarships will be required to attend the 
institute for a probationary period of one month, 
during which the final selections will be made of the 
prospective recipients. 


DISCUSSION 


INSECT CULTURES INBRED FOR 200 
GENERATIONS 

Ik^ our insect-roaring laboratory at the Ohio State 
University we now have cultures of the blowflies 
cilia aericata and Phormia regina which have been 
inbred for ten years or approximately 200 generations. 
These cultures have lost nothing in vigor and are well 
adapted to laboratory rearing and uses. 

In 1930 the Division of Insects Affecting Man and 
Animals of the U. S. Bureau of Entomology decided 
to make a study of blowfly maggots which were useful 
in the treatment of certain types of infections, espe- 
oialHy osteomyelitis. In June of that year I was 


invited to Washington, D. C., to begin tlic first steps 
of this work. Cultures of blowflies were being main¬ 
tained at that time at the Naval Hospital in Washing¬ 
ton and at Children’s Hospital School in Baltimore, 
where the treatment had originated under Dr. Wm. S. 
Baer. These cultures consisted of a mixture of species 
of flesh flies obtained by placing bait out of doors and 
collecting eggs. Consequently, one of the first neces¬ 
sary steps was to establish pure cultures of known 
species of flies. 

At that time cultures of three species were started. 
On© was the species CalUphora erytkrocephala, which 
was later discarded because it was found to be less 
satisfactory for clinical use. The other two species 
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were Lnciiia sericata^ and Phormia regina. The Lti- 
cilia$ were started by the capture of a single female 
fly which deposited a small cluster of eggs, thus pro* 
ducing the first cage of stock. These related individ¬ 
uals were then inbred to continue the culture. The 
Phormias were established three months later. From 
this original stock, material was transferred to our 
laboratory at the Ohio State University in October, 
1930, and have been maintained by inbreeding con* 
tinnously ever since. 

Among the early problems that had to be settled 
were those of food and rearing, such as failure to 
pupate and the loss of adult flies from bloating. 
After trying many foods such as fruits and fruit 
juices, honey and sugar solutions, and a wide variety 
of meats for both the adults and maggots, the follow¬ 
ing simple foods were chosen.^ Adults were fed lean 
wliieh was essential to egg development in 
females, and brick sugar. Fresh tap water was sup¬ 
plied at all times. The maggots were fed fresh ham¬ 
burger. No other food has been used over a period 
of eight years. The cultures have flourished and selec¬ 
tive measures seem to have eliminated the rearing diffi¬ 
culties mentioned. The flics have been very useful for 
research on osteomyelitis, insect physiology, histwticide 
testing and as class material. 

D. F. 

The Ohio State Univeksity 

SPONTANEOUS ACTIVITY OF THE SPINAL 
TADPOLES OF THE FROG AND THE TOAD 

Ik connection with our work on the development 
of swimming and righting reflexes in the tadpoles of 
the frog {Bana guentheri) and the toad {Bufo hufo 
and the effects thereon of the transection of 
the central nerv^ous system at different levels about 
the time of hatching, we were surprised to find that 
spinal tadpoles show spontaneous activity. This is 
entirely contrary to what is observed in spinal frogs 
and toads, which hardly ever make any movement 
when not externally stimulated. 

Decapitated tadpoles, tadpoles with only a small 
caudal fragment of the spinal cord intact, all move 
about Avithout any noticeable external stimulation. 
These spontaneous movements come periodically—oc¬ 
curring every five to ten minutes, or every twenty to 
thirty minutes, or one to one and a half hours. The 
active period lasts from one second to one minute. 
Lack of suitable recording instruments prevented us 
from taking some accurate continuous records of this 
spontaneous motility from, the time after operation to 
the time of the death of tlie animal. 

Further destruction of the remaining spinal cord 
abolishes the spontaneous activity. 

1 James Godfrey Haub and David Franklin Miller^ 
Jour, Bxp, Zool, 04: B2-65, November 6, 1932. 
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It is extremely difficult to rear these spinal speci¬ 
mens, and therefore it is not as 3 ^t possible to ascertain 
whether they still show spontaneous motility after 
metamorphosis. 

This striking difference in the behavior of the tad¬ 
pole and the adult form of the fr(^ and the toad after 
the removal of the brain leads us to ask how it comes 
about. Might not the spinal centers of the adult have 
become so accustomed to take orders from the higher 
centers that they lose their own initiative? 

Ging-Hsi Wang 
Tse-Wbj Lu 

Institute or Psychology, 

Academia Sinioa, 

Kweilin, Kwanqbi, China 

THE CASE HISTORY OF A SCIENTIFIC 
NEWS STORY 

On August 21, 1937, the United States National 
Museum published a bulletin written by me and en¬ 
titled ‘*The Fort Union of the Crazy Mountain Field, 
Montana, and Its Mammalian Faunas.” Highly tech¬ 
nical in character, this publication of 287 pages de¬ 
scribes the geology and paleontology of Middle and 
Upper Paleocene strata in central Montana. As is 
their custom, the officials of that museum released to 
the press a non-technical r^ume of this publication. 
The release was submitted to me for approval and was 
issued only after revision seemed to leave no possible 
false impression. It was a rigidly correct and yet 
easily comprehensible summary carefully avoiding 
any sensational claims or mis-statoments. My own in¬ 
stitution, the American Museum of Natural History, 
was mentioned in the story and its clipping service 
sent in versions of this story as it appeared in ninety- 
three different papers from Maine to California and 
from the Great Lakes to the Gulf of Mexico. 

Six papers, from such cities as Worcester, Mass,, 
and Butte, Montana, published the release almost ex¬ 
actly as it was written. Less than one fourth of this 
version refers to the oldest known primates, included 
in the faunas described in the bulletin. The bulletin 
and the original release emphasize that these are not 
in a direct line of modern primates or man, but that 
they are very ancient representatives of the same 
broad group of mammals. They also point out that it 
was not 1 who discovered, these ancient primates. 
Even in the reprints of the whole release a few errors 
crept in, among them a statement that the fossils in 
question are 70,000,000 years old, a considerable ex¬ 
aggeration. The headlines were innocuous, although 
the Butte, Montana Standard spread across three ed- 
umns ^^Montana’s Crazy Mountains Listed as Cradle 
of Animal Life to Which Man Belongs/* whisii es¬ 
capes fabHy largely hy bring nonsensical. 

The sedate New York Timee rewrote the story ha a 


scmNCs 



Aucnlff^ li, 16#0 


SCIENCE 


149 


^^gpecial/’ and their version appeared without inuch 
change in twenty-nine newspapers* This was a skill- 
£ul and generally accurate condensation of the original 
press release to about a third of its original length. 
The text of this dispatch carefully points out that the 
priiuates discussed are not ancestral to living primates 
or to man, and yet the Tintea^ own headline was ^^Man 
‘Traced' Back 70,000,000 Years/' and the other papers 
ail followed suit, with even less restraint. This story, 
Um, refers to 70,000,000 years, although in a later 
paragraph it gives the much lower figure that 1 really 
authorized. Writing a special article for the Wash¬ 
ington Staff Mr. Thomas R. Henry was irked even by 
the larger figure and changed it to “seventy or eighty 
milliou years ago/' prt^uinably on his own authority. 

The Assijciated Press used the release as basis for a 
rewritten and much modified dispatch that appeared 
in thirty-four papers. The twne of this is set by its 
first aeiiterice: “Man, instead of having descended 
from the monkey, probably ascended from a four-inch 
long, tre<>-dwelling animal which was the ancient 
gratiddaddy of all mammals on earth to-day." It wont 
on to suggest that I lield that man might have origi¬ 
nated in the weniern United States rather than in Asia. 
It may not be necessary to insist that I have never 
made and do not believe any such statements as these 
or others of less imjmrtance in the same dispatch. The 
headline w’riters outdid themselves on this version of 
the story: 

Monkey Father of MaiiY Nope, a Mouse.—Sacramento, 
Calif., r/fn‘o«, 

4 hich Fossil Setsn as Baddy of All Mammals.—Rich¬ 
mond, Va., Times-Dispatch, 

Four-Inch Tree Animal Seen as Man’s Ancestor.— 
Shreveport, La., Times. 

Here's Now Kind of Monkey Story.—Lynchburg, Va., 
Advanve, 

Study of Mammals Brings about New Evolution 
Theory.—Newport News, Va,, Press, 

Western U. 6. Now Held to be Man's Birthplace.— 
Tacoma, Wash., Ledger, 

^ The United Press dispatch, appearing in some cases 
with Mr. Hillier Krieghbamu's by-line, has been 
clipped from twelve papers. This story, happily for 
me, steered clear of the subject of man's aucestiy and 
emphasised the survival of mammals after the dino- 
i^auTB became extinct. The story is well written, rea¬ 
sonably accurate, and interesting, so that it would be 
ungrateful to insist too much on the fact that it has 
very little to do with the partionlmr research to which 
it refers. There is not much snappy headline material 
here, and the best, or worsts tiiey could do was “Mice 
of 70^000,000 Tears Ago Outlast the Dinosaurs.” In¬ 
cidentally^ the recurrent theme of rats and mice in 
these TkiiopB v'mions is the result of saying that some 


of these early mammab were as small os rats and mice. 
Of course they were not rats or mice, nor was such a 
statement made in the original release. 

Mr. David Diets, the Scripps-Howard science editor, 
made by far the best condensation and rewrite of the 
story, giving a good idea of the essential meaning of 
the work and a brief but fair summary of its results. 
Unfortunately, this account appeared in only two 
newspapers, as far as our clippings show. The New 
York World-Telegram headed the story chastely 
“Primeval Life in America." Science ServicCf quoted 
by four papers, also produced a reasonable account, 
although one slightly less accurate and much less en¬ 
lightening than that by Mr. Dietz. 

Only four papers seem to have written their own 
unsyndicated accounts. Apparently these were based 
without credit on tlie garbled Associated Press ver¬ 
sion, which of course they garbled still farther. Two 
of them, like several that used credited press services, 
have me discovering the missing link. A story in tlie 
Philadelphia Record contains just four sentences, not 
one of which is even roughly true, either as scientific 
statement or as the quotation from me that it pur- 
l)orts to be. Unfortunately, they did spell my name 
correctly, so that it is clearly I who am represented as 
“clambering about man's family tree" whence I an¬ 
nounce that a “tiny rat is latest ancestor of man.” 

This furore died down in October, 1937, and I sighed 
in relief and set about trying to live down the news- 
]>apers' ideas of what I had said. Then on April 18, 
1938, the Gloversville, N. Y., Leader published an ac¬ 
count of the Mohawk Valley Kennel Club's show in 
the course of which they gave me (under a wrong but 
all too recognizable name) as authority for the ex¬ 
istence 70,000,000 years ago in Montana of dogs as 
large as Kodiak bears. Then another town had a dog 
show, and this time it appeared that I had not only 
fliscovered such dogs but had described sixty different 
species of them. This is appalling fertility of imagi¬ 
nation, for the original release contained no mention 
whatever of the discovery of dogs, whether as large as 
Kodiak bears or as small as mice. Dog fanciers and 
newspaper exchanges being what they are, I subse¬ 
quently enjoyed another period of fame, this time as 
the discoverer of the great, 70,000,000 year old Kodiak- 
bear-dogs, which no more existed and which are no 
more tny invention than the rats ancestral to man. 
Yeats after the original press release, this truly ridicu¬ 
lous story is still occasionally appearing. 

For some time I received letters from all over the 
country, all beginning in essence “I see by the papers 
where you say—” and then going on to vilify or, lees 
cfjmiuonly, to praise me for things that I never have 
said and never would say. These letters have little to 
do with the case, but they do show that people were 
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interested and in many cases excited by the newspaper 
accounts. This is hopeful, because it suggests that 
even the truth might have interested them had the 
press seen Rt to make it available. 

Out of nearly one hundred papers whose stories 
Rnally came back to me, about one tenth had reports 
that were neither seriously wrong scientifically nor 
obnoxious to me personally. In view of the great need 


for popular presentation of the results of research, 
and in view of the mechanisms set up for this purpose 
and used in this case, this is a serious matter despite 
its humorous side. It is fairly typical of what still 
happens to scientific news, and it has a moral, in fact 
several of them, that will be obvioiis to the reader. 

G, G. Simpson 

The American Museum or NATuaAii Histost 


SOCIETIES AND MEETINGS 


THE EASTERN SECTION OF THE SEISMO- 
LOGICAL SOCIETY OF AMERICA 

The Eastern Section of the Seismological Society 
of America held its fifteenth annual meeting on May 
31 and June 1, 1940, at Xavier University, Cincinnati, 
Ohio. The sessions were well attended, and all the 
prominent seismological observatories of the United 
States westward to the Mississippi Valley were repre¬ 
sented; on account of the international situation, the 
Canadian seismologists did not attend. The members 
and guests of the section were welcomed by the Rev¬ 
erend Dennis Bums, S.J., president of Xavier Univer¬ 
sity, and by the Reverend V. C. Stechschulte, S.J., 
director of the Xavier seismic station. 

Professor Arthur C. Ruge, of the Massachusetts 
Institute of Technology, chairman of the section,’ pre¬ 
sided at the four sessions during which the business of 
the section was transacted and the scientific papers 
wore presented. Detailed reports were given on *‘Ama- 
teur Seismology” by J. J. Lynch, S.J., of Fordham 
University, and on ^‘Methods and Operations” by E. 
L. Perry, of Williams College; these reports aroused 
much interest and discussion; it is hoped that they 
may be made available in printed form for distribution. 
The report of E. A. Hodgson, of the Dominion Obser¬ 
vatory at Ottawa, on Vault Construction” was read 
by title because of his enforced absence; however, the 
detailed report has since been mailed by the observa¬ 
tory to all seismic stations; it constitutes the most 
authoritative and up-to-date source of informa^on 
that wc have on the subject. 

Twonty-two papers were presented on a variety o£ 
topics in theoretical and instrumental scismolc^. 
Captain N. H. Heck, of the U. S. Coast and Geodetic 
Survey, discussed recent developments in strong motion 
recording and showed excellent records of the Imperial 
Valley earthquake which had occurred a few days 
before the meeting; he gave interesting details of the 
oifect of the European war on international scientific 
societies. Other papers of particular interest were: 
“Observations of Microseisms at Spring Hill College, 
Alabama,” by A. J. Westland, S.J., and C. J. Elliot, 
8.J., of Spring Hill College; “The Earthquake Ana¬ 
lyzer,” by Arthur C. Ruge, of the Massachusetts Injffti- 
tute of Tedmology; and “A ^Synchronous Direct Cur¬ 


rent Motor* for Seismograph Recorders,” by J. H. 
Nelson, of the U. S. Coast and Geodetic Survey. Two 
topics were discussed at length by the entire section; 
H. E. McComb, of the U. B. Coast and Geodetic Sur¬ 
vey, led the discussion on “Instruments,** and J. B. 
Macolwanc, S.J., led that on “Seismic Prospecting,** 
The leaders had prepared carefully questions and 
arguments on theoretical and practical aspects of seis- 
mology that provoked extended and at times heated 
debate. 

The following officers were elected unanimously for 
next year: Chairifnan, A, J, Westland, S.J., Spring 
Hill College; Yice-Chairmm, R. R. Bodle, U. S. Coast 
and Geodetic Survey; Secretary, W. A. Lynch, Ford- 
ham University; Treasurer, H. Landsberg, Pennsyl¬ 
vania State College; Fifth Member of the Eoiccutive 
Committee, A. C. Ruge, Massachusetts Institute of 
Technology. An important resolution was adopted re¬ 
questing the Electric Utilities of the United States to 
aim at closer frequency control to assist observatories 
and other scientific bodies in making time measure¬ 
ments. 

An exc/ollent luncheon served on Saturday by Xavier 
University provided a fitting close to a thoroughly 
enjoyable and instructive meeting. 

William A. Lynch, 
Secretary 

Fordham University 

THE BOTANICAL CONFERENCE AND 
FORAY AT THE ALLEGANY 
SCHOOL OF NATURAL 
HISTORY 

A TOTAL of eighty naturalists participated in the 
botanical forays held at the Allegany School of Nat¬ 
ural History over the week-end of June 21-23. The 
following societies were represented: Botanical Society 
of America, American Society of Plant Taxonomists, 
Torrey Botanical Club, Burroughs-Audubon Club of 
Rochester, Nature Sanctuary Society of Western New 
York, Western Pennsylvania Botanical Club and Sulli- 
vant Moss Society. The conference attracted botan¬ 
ists from a widely scattered area, including South 
Dakota, Wisconsin, Ohio, Tennessee, Pennsylvania, 
New York, New Jersey and Massachusetts. 
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The program started with a dinner at the school on 
Friday evening, followed by two illustrated lectures in 
the Assembly Hall* Dr. William N. Fenton, associate 
anthropologist of the Bureau of American Ethnology, 
Smithsonian Institution, Washington, D. C., spoke on 
the subject, '^Ethnobotanical Remains among the 
Senecas.” He discussed the use of native plants in 
primitive medicine, religious ceremonies and aboriginal 
industries. A. F. Hough, assistant silviculturist of 
the Allegheny Forest Experiment Station, Philadel¬ 
phia, Pa., delivered the second lecture, ^‘Research 
Projects in the Allegheny National Forests.” Both 
talks were based on prolonged technical studies and 
were greatly appreciated by the audience of about 
fifty persons. 

Saturday morning was devoted to a foray on Jones 
Hill, south of Steomburg, N. Y., about fifteen miles 
from the school. Stcamburg lies in the terminal 
moraine of the last glaciation, and the upper slopes 
of Jones Hill were unglaciated. An unusual variety 
of vascular plants were found in this one locality. 
Splendid views of the surrounding country i*ewarded 
those who reached the top. 

At noon the caravan followed New York State Route 
17 along the picturesque Allegheny River Valley for 
nearly twenty-five miles to St. Bonaventure, Arrange¬ 
ments for luncheon had been made through the kind 
offices of Professor Hubert Vecchierello, head of the 
biology department at the college. The medieval at¬ 
mosphere of the huge refectory and the tour of the 
splendid romanesque library will not soon be forgotten. 

Later the party returned to Steamburg to visit a bog 
in the terminal moraine area. All five of the native 
coniferous trees, tamarack, black spruce, balsam fir, 
white pine and hemlock, were found. Of special in¬ 
terest was the discovery of Arisaema stewardsoni at 
Chamberlain’s Bog by Dr. Norman C. Fassett. 


After dinner at the Allegany School Hie evening of 
Saturday was spent informally with the library and 
laboratories of the school open to the g^uests so that 
finds of the day could be examined and discussed. 
Some enthusiasts worked until after midnight arrang¬ 
ing their oolleotions. 

Short forays designed to accommodate special inter¬ 
est groups were held on Sunday morning. W. Burdett 
Moose, high-school principal of Coudersport, Pa., led 
the Fem Foray to South Mountain and Sheffield Hill. 
Dr. Robert B. Gordon, of the State Teachers College 
at West Chester, Pa., and L. K. Henry, of the Car¬ 
negie Museum at Pittsburgh, led another foray through 
the mature forest area known as Big Basin for the 
benefit of fore.st ecologists and mycologists. A general 
botanical foray to Bear Bog was led by Homer A. 
Jack, of Cornell University. Dr. R. H* Goodwin, of 
the University of Rochester, Dr. Norman C. Fassett, 
of the University of Wisconsin, and Dr, Earl E. Sherff, 
of the Chicago Teachers College and Field Museum, 
were among the able participants who assisted. A 
fourth foray was planned for the bryologists and 
lichenologists, with Glean Rock City us their destina¬ 
tion. Dr. Margaret Fulford, of the University of 
Cincinnati, Dr. P, Bochner, of St. Bonaventure Col¬ 
lege, and Mr. and Mrs. Warren Bleekman, of Buffalo, 
N. Y., furnished leadership. 

The conference closed on Sunday with a dinner at 
the Allegany School. Chaunecy J. Hamlin, president 
of the Buffalo Society of Natural Sciences, made a 
presentation speech awarding the Pugsley Bronze 
Medal to William P. Alexander, curator of adult 
education at the Buffalo Museum, for his pioneer work 
in establishing the first nature trail in the Allegany 
State Park in the summer of 1921. 

Robert B. Gordon, 
Director 

Allegany School of Natural History 


REPORTS 


THE WILLIAM JOHN GIES AWARD, RE¬ 
SEARCH FELLOWSHIPS AND GRANTS- 
IN-AID OF THE AMERICAN 
COLLEGE OF DENTISTS 

The Committee on Dental Research take pleasure in 
reporting that the accomplishment of two primary 
objectives, the initial bestowal of the William John 
Gies Award and the assignment of the first research 
fellowships and grants-in-aid, has coincided appro¬ 
priately with the centennial of organized dentistry. 

In undertaking the necessary survey of the need and 
opportunity for promoting dental research, our great¬ 
est encouragement and reassurance lay in the fact that 


we could look to the International Association for 
Dental Research for guidance and support, relying 
upon the valuable experience gained by them in their 
continuous efforts towards the scientific solution of 
dental problems and the standards of quality and in- 
telligenoo which have been set by their distinguished 
Journal of Dental Eesearch, The association listened 
cordially to a preliminary outline of our plans and 
projects and lent to our deliberations the services of 
a cooperative committee, whose information, advice 
and support have been available at all points, and, 
needless to say, of inestimable service in the attainment 
of our objectives. We are indeed most grateful to 
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these gentlemen. The value and aigMifieance of being 
in touch with minds striving towax^' the upbuilding of 
dental science, and the intrinsic worth of their assist 
tanoe in setting up definite standards and regulations 
will be an enduring influence, we hope, in making the 
administration of our research funds on increasingly 
effective stimulus to professional and scientific growth. 

In accordance with the policy of the college to give 
public recognition to one who in any field of science 
has made an outstanding contribution to the progress 
of dentistry, the Centennial Celebration in Baltimore 
was selected as a most fitting occasion for the initial 
William John Gies Award of the college. It was 
therefore bestowed, on March 17, 1940, upon Peter 
John Brekhus, of Minneapolis, for distinguished ser¬ 
vices in the cause of dental education and research in 
this country. The award, in the form of a suitably 
engrossed citation, was presented not only to glorify 
the recipient in the eyes of his fellow-workers, thus 
adding to the prestige of the quietly effective labors to 
which our research workers are faithfully devoting 
themselves, but also to acknowledge, os openly and 
strikingly as possible, the debt of all members of our 
profession to tliose who fulfil in highest measure the 
avowed function of us all—to enlarge the scope of 
dental science so far as experience, ability and op¬ 
portunity #ill permit. It is the earnest hope of our 
committee tliat the simple ceremony at Baltimore may 
have impressed upon the public at large the fact that 
we—the whole body of our profession—are engaged 
upon on endless quest, to seek out the ultimate laws 
of health and discover more and more surely the prin¬ 
ciples which govern their application to human welfare. 

Our research fellowships and grants-in-aid are in¬ 
tended as a practical expression of this same funda¬ 
mental need in our professional lifcj—a need not only 
of the results which research may produce, but also of 
the pervading influence of the spirit of research. We 
must live not only in the present, with its task and its 
reward; but with the zest of fresh discoveries and new 
insights which may lie just ahead—^with the constant 


expectation that old diffieidties will vanish as forces 
of nature are better understood. Little by little w^ 
can gain upon the vast eireas of the unknown; and to 
promote this conquest the research funds have been 
awarded, with our best wisdom and discrimination, 
after due study of the credentials and projects of the 
applicants by a subcommittee which had previously set 
up the necessary mechanism of appropriation, appli¬ 
cation, supervision and publication of results. The 
names of the successful applicants, with the sums 
awarded, the inquiries and where they are to be pur¬ 
sued are as follows; 


Dr. Harrison B. Hunt and Dr, Carl A. Hoppert, $100.00, 
^'Inheritance factor in resistance and eusoeptibility to 
dental caries in rats,'' Michigan State College. 

Dr. Albert H. Kniesnor, $500.00,' ‘ The factors in saliva 
which infiuonce the growth of X. tieidophUus and are in- 
dicaUve of the presence or absence of dental caries," 
School of Dentistry, Western Beservo University, 

Dr, Sidney B. Finn, $1,200.00, "The effect of applica¬ 
tions of sodium fluoride in prevt^iting and controlling 
dental caries in children," School of Dentistry, University 
of Buchoster. 

Dr, Bamuol Seltzer, $500,00, ' * The anti-bacterial action 
of drugs which have been recommended for cavity sterili¬ 
zation," Dental School, University of Pennsylvania. 

Dr, M. L. Taintor, $400.00, "The general problems in¬ 
volved in the evaluation of the abrasiveness of dentifrices 
and their individual constituents," College of Physicians 
and Surgeons, San Fraiicise.o, Calif. 

Dr, James Nuckolls, $600.00, "The primary centers of 
lobular development, growth and calcification in the 
tooth,'' Dental College, University of California, 

Dr. B. Orban, $600,00, ** Wound healing after different 
methods of gingiveotomy and post-operative treatment," 
Dental School, Northwestern University. 

William J, Furuta, $1,000.00, "Histologic study of the 
effect of various mineral deficiencies in dental and oral 
structures in animals," College of Dentistry, University 
of California. ^ L. MiDOLET, 

Chairman 

Committee on Dental Reseaech or 
THE American College or Dentists 


SPECIAL ARTICLES 


THE VOLTAMMBTRIC DETERMINATION OF 
OXYGEN 

By the tom “voltammetry” we mean the detemina- 
tion and interpretation of eurrent-voltoge curves ob¬ 
tained in electrolysis experimente using a suitable 
zuioroelectrode as an indicator electrode. By indicator 
electrode we mean that the current is determined 
entirely by the phenomena occurring at that particular 
electrode, the potraitial of which may be varied by 
varying the e.mi, applied across the electrolysis cell 


consisting of the indicator electrode and a depolarized 
reference electrode of practically constant potential. 
When using the dropping mercury electrode the terms 
“polarography” (self-registering apparatus) and 
“polarometry” (manual apparatus), introduced by 
Professor J. Heyrovsky in Prague, are synonymous 
with voltammetry, ‘ 

Oxygen can be determined in a aimple way with the 
dropping mercury electrode.^'Our studies have; 

1V. Vitek, Coll CxeoK Chem^ Comm., 7; 667, iSSS. 
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Pia. 1. Reduction of oxygen in various air-saturated 
solutions. 


shown that oxygen cun also be deter¬ 
mined voltammetrioally by using a plat¬ 
inum wire microelectrode. The electrode 
consisted of a platinum wire 4 mm long 
and 0.5 mm in diameter sealed on the 
end of a glass tube and suspended in 
the solution. A O.I N silver-silver chlo¬ 
ride electrode was used as a reference 
electrode. Fig. 1 shows some current- 
voltage curvea obtained at 25.00“ C. in 
various air-saturated buffer solutions 
Muth pH values between 3 and 12. The 
diffusion current was found to be pro¬ 
portional to the oxygen concentration, 
but it changed markedly (about 4 per 
cent, per d^ree) with the tempera¬ 
ture. From our results we calculated 
that the diffusion coeffloient of oxygen 
is 2.38 X 10"® cm* sec'^ at 25“ C. 

A disadvantage of the wire electrode 
is that at each value of the applied 
e.m.f. it is necessary to wait about two 
minutes until a steady state has been 
reached. From then on the current re¬ 
mains constant tor relatively long pe¬ 
riods of time. This constancy of the 
current is an advantage over the drop¬ 
ping mercury electrode, with idiich a 
ffuctuating current is obtained. A disadvantage is 
that the hydrogen overvoltage on platinum is very 
small, so that in relatively weakly acid medium (pH 
less than 6) the discharge of hydrogen interferes with 
the determination of the diffusion current of oxygen. 

The disadyaatage of waiting for a steady current 
state can be e liminated by working with a rotating 

* & Q. Petering and F, Baniele, Jtmr, dm, Chem, 8oe., 

floi £7^6, ms. 

*0. S. Itiller, PhJD. Theeis, tTniversity of Minnesota, 

mo. 


electrode. The speed of rotation must bo kept constant 
in order to get reproducible results. Fig. 2 shows a 
mercury-sealed electrode which was rotated at 600 
KPJd. by means of a gynehronous motor. From a 
practical viewpoint the rotating electrode has the fol¬ 
lowing advantages: (1) the current is immediately 
constant and (2) the measured currents arc much 
larger than with the stationary electrode. For ex¬ 
ample, the diffusion current of oxygen in an air-satu¬ 
rated solution was 3.5 microamperes with the stationary 
electrode and about 60 microamperes with an electrode 
of the same size rotating at 600 E.P.M. Thus, the 
rotating electrode can be used for the determination 
of traces of oxygen. 

Pig. 3 shows some current-voltage curves obtained 
with an air-saturated solution of 0,1 N potassium 
chloride, and tlie same solution after babbling tank 
nitrogen through the solution for 10 minutes. 



The rate of removal of dissolved oxygen by bubbling 
unpurifled tank nitrogen through the solution at a rate 
of about 4 bubbles per second is shown by the datti 
given in Table 1, which shows the diffusion current as 
a function of the time of bubbling nitrogen through 
the solution. 


TABLE 1 


Time of bubbling Ns, 
min. 

0 5 10 

16 

20 

30 40 60 

Id, mteroamperee ... 

61.0 31.7 18.0 

8.87 

8,66 

1.40 0.04 0.79 


A longer time of bubbling did not appreciably lower 
the diffusion current. Tank nitrogen from which oxy¬ 
gen was removed by passage through an electric heating 
tube containing copper turnings at a temperature of 
about 600° did not give on appreciably lower diffusion 
curremt, even after prolonged bubbling. It was shown 
that the trace of oxygen remaining in the solution 
diffused through the agar plug and sintered glass plate 
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separating the two Halves of the eleotrol^^sis cell,^ sinee 
the diffusion current of oxygen increased from 0.79 
microampere to 1.10 microamperes when the solution 
was allowed to stand for 10 minutes with no nitrogen 
bubbling, but the electrode rotating. By using a large 
silver anode in a simple cylindrical electrolysis cell, it 
wuB possible to reduce the diffusion current of oxygen 
to 0.60 microampere using unpuriOed tank nitrogen 
and to 0.20 microampere using the purified nitrogen. 

Assuming that the residual current in an entirely air- 
free solution was given by the current obtained in the 
sulfite experiment described below (0.15 microampere 
at 0.8 V vs. S.C.E.), the oxygen content of the un- 
purified tank nitrogen is calculated to be 0.15 per cent., 
and that of the purified nitrogen 0.02 per cent. 

Heyrovsky® and Holm® describe the use of sodium 
Kulfite to remove dissolved oxygen, but give no quan¬ 
titative data regarding its efficiency, or the rate of 
the reaction between oxygen and sulfite in neutral or 
alkaline medium. In the present study, 0.1 gin of 
sodium sulfite was added to 100 ml of 0.1 N potassium 
chloride, allowed to stand for 10 minutes, and a cuiTent 
voltage curve was determined with the rotating elec¬ 
trode. No trace of oxygen was detectable in the solu¬ 
tion. The current-voltage curve is shown as the lowest 
curve in Fig. 3. 

The stationary and the rotating wire microeloctrodes 
are also useful for the voltammetric determination of 
other constituents which can be electro-reduced or 
electrobxidized. These applications and experimental 
details will be discussed in forthcoming papers. 

I. M. Kolthoff 
H. A. Laitinen 

Vniterbity or Minnesota 

A DEFICIENCY DISEASE OF FOXES 

A DIET ART disease that occurs in animal populations 
and is associated with the feeding of fish has been 
found in our investigations to be a vitamin deficiency 
and to be the counterpart of the alcoholic polioen¬ 
cephalitis of man described as Wernicke's disease. 
This condition, which we have for years termed 
**Chastek paralysis,” is of considerable economic im¬ 
portance in the fox-raising industry. Clinically, it 
presents a well-defined syndrome characterized by li 
preliminary period of anorexia lasting a week or tm 
days, followed by a rapid development of weakness, 
ataxia and spastic paralysis. Death usually occurs 
within 48 to 72 hours after the onset of neurologic 
disturbances. Up to the present time we have observed 

* J. J. Lingane and H. A. Laitinen, Ind. Mng, CAem., 
AnaL Ed., 11: 504, 1939. 

J. Heyrovsky, ' 'Polarograpliie, in W. Biittgcr, 

*' Physikaliscbe Methoden der Analytlschen Chemic, ^ * Bfc 
2, Akad. VerlagageseUschaft, Leipzig, 1936. 

^ H. Hohn, ^'Ohemische Analyson mit dem Polaro- 
graphen,'^ Verlag von Julius Springer, Berlin, 1937. 


outbreaks of this disease on fox ranches located in five 
different states. Most of them have occurred during 
the months from November to May, inclusive, and no 
large outbreaks have been noted during the summer. 
The mortality has varied from 1 to 37 per cent, of the 
total herd, according to the type of treatment insti¬ 
tuted. Small ranches with as few as 17 pairs of foxes 
and large ranches having several thousand foxes have 
been affected. 

The clinical characteristics of the disease have been 
essentially the some in aU outbreaks. They have, with¬ 
out exception, occurred on ranches where fish or fish 
products were fed as 10 per cent,, or more, of the diet. 
The first evidence of disease among the foxes usually 
appears from three to six weeks after fish have been 
added to the diet. The foxes show only anorexia for 
a week or 10 days and then a few animals at a time 
begin to exhibit signs of neurologic disturbances. 
These include weakness and unsteady gait, ataxia, 
hyperestliesia and spastic quadriplegia. Convulsions 
may occur shortly before the animal dies. The symp¬ 
toms are always progressive and lead to death within 
a few days. 

Bepeated attempts to demonstrate an infectious 
agent as the cause of the disease have been consistently 
negative. A total of about 190 red foxes, 20 dogs, 7 
ferrets, 6 mice, 6 squirrels and 12 rabbits and guinea 
pigs have been inoculated with suspected material by 
intrapcritoneal, subcutaneous, intramuscular or intra¬ 
cranial routes or have been fed the material by stomach 
tube in attempts to transmit the disease. In no case 
has the disease been successfully transmitted. 

Dietary experiments show that this disease con 
readily he produced by feeding foxes a ration poor in 
vitamin B| and containing fresh fish. 

Carp has been the most common species of fish used 
on ranches where this disease has appeared. However, 
quillbacks, mullets and suckers, and Atlantic whiting 
have also been incriminated. The fish causing this dis¬ 
ease liave come from a variety of sources, including the 
Atlantic Ocean, fresh-water lakes in Utah, Minnesota 
and Canada, and the Cedar Biver in Iowa. 

It is clear that the course of all the outbreaks has 
been determined by the dietary management on the 
ranch. In all cases the disease has been progressive, 
involving an increasing number of foxes as long as 
fish remained in the diet. In most instances the owner 
of the fox fai’in has suspected fish to he a cause of the 
disease and has eliminated it from the diet within a 
short time after the first death occurred. On one 
ranch, however, the feeding of fish was not discon¬ 
tinued until three weeks after the first death, and the 
result was a mortality of 34 per cent, in a herd of over 
200 foxes. 

After fish has been eliminated from the fox ration, 
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tbe outbreaks haTe subsided either rapidly or very 
gradually, depending upon other dietary factors. 
Force-feeding diluted milk, liver juice and small 
amounts of yeast has brought about recovery of ani' 
mals in which tiie disease has progressed to the ataxic 
or even to the paralytic stage. Recent field trials of 
synthetic vitamin as a specific therapeutic agent 
have produced very favorable results. 

Pathologically, the most characteristic lesions are 
found in the central nervous 83 rstem, and these have 
been used as a basis for routine diagnosis in our 
laboratories during the past five years. The diagnostic 
lesions occur almost invariably in bilaterally sym¬ 
metrical locations. They are found ventral to the floor 
of the fourth ventricle, in tlie quadrigeminal plate, in 
certain nuclei just ventral and lateral to the aqueduct 
of Sylvius, in the thalamus and in certain locations 
in the cerebral cortex. Histologically, they are char¬ 
acterized by striking vascular changes which affect the 
smaller vessels. Irregular dilatation or varicose de¬ 
formity occurs, together with a very marked prolifera¬ 
tive reaction involving particularly the endothelial 
colls, but also, to some extent, the adventitia. These 
vascular changes result in small, diffuse hemorrhages. 
A degeneration of nerve cells, with a variable degree 
of neuroglial reaction, accompanies the vascular 
changes. The lesions are deflnItaly focal and occur 
only in certain nerve centers. Li their distribution 
and histologic appearances they are the counterpart 
of the lesions of Wernicke's polioencephalitis of man. 

Alexander^ has presented convincing evidence, based 
on animal experimentation, that Weniicke'a disease in 
man is due to a deficiency of vitamin Bi in the presence 
of an adequate supply of other vitamins. A study of 
those diets that bring about a rapid termination of 
outbreaks of the dietary disease in foxes, as woU as 


therapeufcio trials with synthetic vitamin B^, led us to 
condude, independent of Alexander's investigations, 
tliat the dietary disease of foxes with which we were 
dealing with essentially a avitaminosis. The sim¬ 
ilarity of the pathologic changes in the brains of foxes 
with this disease and those in the brains of other ani¬ 
mals with a vitamin-Bi deficiency, as described by 
Alexander, lends further suppofrt to the view that a 
defioieney of vitamin B^ is the cause of the disease in 
foxes. Since it is clear that the disease in foxes is 
brought about by their eating fish, we are led to the 
conclusion that the oonsuming of fish somehow pro¬ 
duces a Bi avitaminosis in foxes. The method by 
which it is brought about is not known, but that a 
deficiency does occur seems not unreasonable in the 
light of experimental and clinical data regarding B,^ 
avitaminoses in man and lower animals and in view of 
the chemical instability of thiamin. It seems a defi¬ 
nite possibility that some substances in whole fresh fish 
and in alcoholic liquors arc specifically destructive to 
vitamin B^. A detailed consideration of facts relative 
to this point will be presented elsewhere. 

Summary 

A common and highly destructive dietary disease of 
silver foxes in captivity is pathologically the counter¬ 
part of Wernicke's hemorrhagic polioencephalitis of 
man. Tbe disease in foxes is caused by feeding fish as 
10 per cent., or more, of the diet. It is probable that 
the fish induce a avitaminosis which causes tlie char¬ 
acteristic pathology and the resultant symptoms. 

R. G . Green 

University of Minnesota 

C. A. Evans 

Bureau of Biolooioal Survey, 

U, 8. Department of the Interior 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE METHOD FOR PREPARING ANTI- 
QBNIC SUBSTANCES PROM THE 
TYPHOID BACILLUS 

In several laboratories material has been isolated 
jfrom the typhoid bacillus, Bherihella typhosa, which 
has proved antigenic when injected into small animals 
and, in some cases, in man. In general, the methods 
used may be divided into three groups; (1) fractiona¬ 
tion of a tryptic digest of the oigonisms (Douglas and 
Fleming,' Roistrick and Topley,* Wakeman^), (2) 
fractionation of a trichloroacetic acid extract of the 

'Leo Alexander, Am. Jour. Path., 16(1): 61-69, Janu¬ 
ary, 1940, 

' S. B. Douglas and A, Fleming, Brit. Jour, Exp, Path,, 
2: 181,1921. 

Baistriek and W. W. C. Topley, Brit. Jour, Exp, 
16; 118, 1934. 

* F. B. Wakeman, MUitary Bur goon, 64; 818, 452, 1939. 


bacilli (Boivin and coworkers^), and (3) dissociation 
and extraction of the active material by organic sol¬ 
vents such us diethyleno glycol (Morgan®)®. An ex¬ 
amination of the methods used and the products ob¬ 
tained indicates that the chief problem is the removal 
of protein from an antigenic complex largely carbo¬ 
hydrate in nature. 

Wo describe here a different procedure, simple and 
rapid, which has proved useful for the examination 
of the antigenic constituents of several microorganisms 
and j^ould be generally applicable to many others. 

«A. Boivin and L. Mesroboanu, Eev, d^ImmunoU, 1; 
663JL935. 

T, J, Morgan, Bioohem, Jour,, 31: 2003, 1937. 

«The use of concentrated urea solutions to dissociate 
and extract the antigen has been described recently by 
J. WaUcer (Bioohem, Jour,, 34; 325, 1940). 
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Concentrated phenolB are known to be good solvents 
for most proteins. This fact^ together with our obeer^ 
vation that many complex polysaccharides, such as 
gum acacia, pectic acid, gum karaya, chondroitin- 
sulfuric acid, etc., are insohible in strong phenol solu¬ 
tions, suggested the possibility of the use of phenol 
in the purification of eerbohydrates of bacterial origin. 
We found that the capsular polysaccharides of most 
of the types of pneumococci are insoluble in concen¬ 
trated phenol and may easily be separated from asso¬ 
ciated proteins by extraction of the latter in phenol; 
the polysaccharides which axe soluble in phenol have 
been similarly purified by fractional precipitation 
from phenol solutions by alcohol or glacial acetic acid. 
(The use of this method in the pi'eparation of the type- 
specific polysaccharides of pneuznococci will be the 
subject of a separate communication elsewhere.) Ap¬ 
plying this method to dried typhoid bacilli, we have 
obtained a substance, probably still crude in nature, 
which is highly antigenic in mice. 

Acetone-dried organisms of the U. S. Army Medical 
School strain 58 (Panama carrier strain) were repeat¬ 
edly extracted with U. S. P. liquified phenol (88 per 
cent,), or better still, with 96 per cent, phenol, then 
with alcohol to remove phenol. The phenol-insoluble 
residue was dried with acetone, then extracted with 
neutral physiological saline (0.9 per cent. NaCl) or 
with water; the extract was clarified and precipitated 
with alcohol or alcohol-ether in the presence of sodium 
acetate. The precipitate was then subjected to a sec¬ 
ond phenol extraction, and the alcohol-washing, water 
extraction, clarification and precipitation were re¬ 
peated. The final product (substance A) after drying 
with acetone is a fluffy white powder, which readily 
forms a viscous, faintly opalescent 1 per cent, solution 
in water or physiological saline, 

Phenol extraction may likewise be used on the prod¬ 
uct obtained by the tryptic digestion procedure, A 
tryptic digest preparation, made according to Wake- 
man,^ gave a weak biuret reaction; one treatment with 
phenol removed the small amount of material respon¬ 
sible for this reaction. After clarification of the water 
extract of the phenol-insoluble residue, precipitation 
and drying, a product (substance B) was obtained 
which clostfly resembled substance A in appearance 
and properties. 

Both substances, obtained in yields of 10 to 15 per 
cent, of the weight of the organisms, give negative or 
very fmnt biuret reactions and very strong Molisch 
reactions. Their nitrogen contents, corrected for ash 
and moisture, are 3.4 io 3.6 per cent. Hexosamine, if 
present at all, accounts for less than 10 per cent, of 
the total nitrogen. Both substances give strong pre¬ 
cipitin reactions with antityphoid rabbit serum. 

At least 50 per cent, of 88 white mice injected wi& 


doses of 4 X10'^*'^ mg of either substance A or B 
were protected from an infective dose of 5x10* live 
organisms of strain 58 suspended in muoin« At least 
half a control group of 40 mice were killed by 10 to 100 
organisms similarly suspended. The immunising doses 
were given one week apart and the infective dose one 
week after tlie second immunising dose; the animals 
were then observed one week further. All injections 
were made intraperitoneally. The phenol-soluble mate¬ 
rial gave equal protection only in doses 10 to 1,000 
times greater. 

The antigenic power of substance A at least equals 
that of material we have prepared by Wakeman's 
method. Solutions containing 1 rag of ocjtive material 
per ml of physiological saline retain their antigenicity 
upon passing through a Berkefeld N filter. 

Like the products described others, out antigens 
were found to be toxic. In preliminary determinations 
of acute toxicity, a single intraperitoneal dose of 0.4 
mg of substance A or B killed about 50 per cent, of 
40 white mice within 24 hours. The injection of 0.1 
mg under the skin of the abdomen of each of 10 
guinea pigs caused a slight reddening and induration 
over the site of injection lasting one day in one ani- 
znal and two days in another; the other animals showed 
no reactions. Intravenous doses of 0.1 mg in rabbits 
caused the death of two of ten rabbits within two 
hours and an average maximal elevation of tempera* 
ture in the others of 2.2® P, 

Further reports on the chemical, immunological and 
toxic properties of these substances will appear later. 

John W. Palhbr 
Tillman D. Gkhlough 

Biological Labobatobixs, 

E. B. Squibb and Sons, 

New Beunbwick, N, J. 
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WHAT IS SOCIAL SCIENCE? 

By ProfeiBor EDWIN B. WILSON 

HARVARD UNIVERSITY 


Like many another English word, scionce is used in 
a variety of senses from knowledge or comprehension 
to art or skill and its meaning in any context must be 
judged from that context. The usual meaning seems 
to be knowledge gained by systematic observation or 
knowledge coordinated and systematized, Le,, science, 
referring whether to method of gaining knowledge or 
to a body of knowledge, implies something more than 
sporadic activity. There is often contrast between 
science and art as may be illustrated by a quotation 
from Buskin (**The Eagle's Kest”): 

In science you must not talk before you know. In art 
you must not talk before you do. In literature you must 
not talk before you think. . . . Science—the knowledge of 
things, ndietfaer Ideal or Substantial. Art*—the modifica¬ 
tion of Substantial things by our Substantial Power. 


Literature—the modification of Ideal things by our Ideal 
Power. 

It will be noted that Ruskin does not here empha¬ 
size the systematic nature of that knowledge which is 
science, but inasmuch as without a certain degree of 
continuity there could hardly be art or literature I take 
it that the passage must imply the same of science.* 

i Whether i^is justifiable to place this interpretation 
on Ruskin *8 w^d« may be questioned. OortainJy his pri¬ 
mary definition of science ia sheer factual knowledge. 
“It is not the arrangement of new systems, nor the <US' 
covery of now facts, which constitutes a man of science; 
but^the Bubmuwion to an eternal system; and the proper 
gra^ of the facts already known.’’ (Art. 37) “We are 
so much, by the chances of our timo, accustomed to think 
of science as a process of discovery, that I am sure some 
of you must have boon gravely disconcerted by my request¬ 
ing, and will to-day be more disconcerted by my firmly 
recommending, you ' to use the word, and reserve the 
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There is often an antithesiB drawn between pure ai^d 
applied science of much the same import as that which 
Ruskin draws between science and art. The physieist 
is inteixisted in physics as physics without reg^d to 
what he can do with that knowledge other than develop 
more physics; the engineer takes the physics and uses 
it for hia engineering purpose. It is safe also to say 
that the engineer has to use something besides physics, 
he has to use his judgment in applying physics to his 
engineering purposes, and this means that he is in part 
at least an artist. In the same way medical practice 
has to be more than an application of uumodihed medi¬ 
cal science. Such a difference may be illustrated, per¬ 
haps with overemphasis, if one asks about the science 
versus the practice of billiards or golf. The science 
of golf is a matter of ballistics of an elastic body im¬ 
pelled by a blow from an elastic body and moving 
through an clastic and resisting medium to strike the 
earth and move on. This is a very complicated situa¬ 
tion requiring for its discussion a deal of complicated 
mathematics, some of which was supplied by P. G. 
Tait, some more by subsequent writers, and some not 
yet available. It is not clear that the perusal of Tait’fi 
work could be of any assistance to a golfer in playing 
his game; indeed, I imagine that few golfers could 
follow TaitVs theory and surely one would not require 
the science as a prerequisite to that practice by which 
the art of good golfing is acquired. Here the pure and 
applied sciences are probably, as in much of medicine 
and in some of engineering, largely dissociated; it is 
to be doubted if Tait became a better golfer by virtue 
of his profound studies, it is probable that the studies 
were suggested through his interest in the game and 
his intellectual curiosity to ascertain how much of the 
gome he could explain by application of his matlie- 
matical technique. 

thought of science for the acquaintance with things long 
since discovered, and established as true.*’ (Art. 65) 
While such statements could bo interpreted as limiting 
science as he uses it to facts, phrases like ‘'proper grasp '* 
may imply a considerable continuity or systematization of 
the knowledge. Porther there are passages like that in 
Art. 134 in which Buskin calls upon scientists to explain 
the formation of bubbles—something that really implies 
the inclusion of established theory as a part of our estab¬ 
lished knowledge. So, too: “Science does its duty, not 
in telling us the causes of sunspots; but in explaining to 
us the laws of our own life, and the cousoquonces of their 
violation.** (Art. 206) And theology Is placed as the 
highest of the sciences: “The eifeet, for instance, upon 
your temper, intellect, and conduct during the day, of your 
going to chapel with or without belief in the emcacy of 
prayer, is just as much a subject of definite science, as 
the effect of your breakfast on the coats of your stom¬ 
ach.’* (Art. 67.) 6o far as concerns the artist in his 
work Buskin specifically limits more sharply the moaning 
of science to facts concerning the looks of things: “I tpld 
you that I did not mean by ‘ science * such knowledge as 
that triangles on equal bases and between parallels are 
equal, but such knowledge as that the stars in Cassiopeia 
are in the form of a W.** (Art, 124) 


Aoeording to the '^Centnry Diotianazy” aoeial aoieaoe 
ia: 

The science of all tlmt relates to the social condition, 
the relations and the institutions which are invo1vc»d in 
man’s existence and his well-being as a member of an 
organized community. It concerns itself more specially 
with questions relating to the public health, education, 
labor, punishment of crime, reforming criminals, pauper¬ 
ism and the like. It thus deals with the effect of existing 
social forces and tlioir result on the general well being of 
the community, without directly discussing or expounding 
the theories or examining the problems of sociology, of 
which it may be considered a brandi. 

Another dictionary might well give another defini¬ 
tion. Borne persons would say that the social sciences 
were economics, government or political science, his¬ 
tory, sociology, social psychology and cultural antliro- 
pology—omitting education, public health, law, admin¬ 
istration and other topics or perchance including them. 
Others might say that social science dealt scientifically 
with social situations, ue., with situations involving 
more than one person. It may be entertaining to note 
that according to the “Century Dictionary" economics 
is the “dismal science,’* which is annotated “humorous** 
without vouchsafing any information as to whether 
this humorous use of dismal refers to “gloom, melan¬ 
choly, dolor" or to “a tract of land, swampy in char¬ 
acter, often covered by a considerable thiokness of 
half-decayed wood and saturated with water,” 

For whatever meaning may be attached to the word 
social science, it would seem that the significance of 
the noun science is at least as crucial as tliat of the 
adjective social; and as it has been seen that this noun 
is used in a great variety of senses and further as we 
axe aware that most of whatever may be social science 
probably appoai*s in written form, we may perhaps be 
permitted to examine the meaning of social science in 
the light of Ruskin’s defiiiitions: In science you must 
not talk before you know. In art you must not talk 
before you do. In literature yon must not talk before 
you think. 

Consider Plato’s “Republic.” The reason I invite 
your consideration of Gus work is because 1 raxfily 
have attended a doctoral examination in the social 
science field but what the candidate has been asked 
questions respecting it. From this I infer that Plato’s 
“Republic” must be a contribution of so great impor¬ 
tance to social scientists that they expect their students 
to be famiUor with it. This setuns not to be true of the 
“Lamentations” of Jeremiah or of the “Revelation” 
according to St. John. How would the “Republic” 
classify under Ruakin’s trilogy f Did Plato here talk 
before he knew? If bo we can not rate it as seiencet 
How could he have known some of the things of whhfik 
he ttlfadr-as, for example, of the communistn of 









jMperfcy' imd cif ahildi«n omtuisg the ruliftv^ dasst 
What criteria of knowledge could be applied of so 
biting a character as would drive other observers to 
draw the same inferences T As a matter of fact did 
not Aristotle draw quite the opposite inferences f And 
who shall decide and how shall he decide between Plato 
and Aristotle Y In making a scientific decision one 
looks to the facts for enlightenment and for direction. 
It seems, at least to me, that we have to infer that 
Plato had not the facts, that he was expressing opinion 
about many matters on which it would be almost impos¬ 
sible to bring facts to bear—almost though conceivably 
not quite so difficult as to bring them to bear upon 
some of the matters in the ‘Tlcvelation.” 

I infer therefore that Platons ^^Republie” is not 
science. Is it artf That is, did Plato do before he 
talked T Had he on experience in sooial action whereby 
what he said could be rated fairly as a modification of 
substantial things by hia substantial power? You may 
have information or inspiration on which you would 
answer; Yes. I have not and should be obliged to 
answer: No. On the other hand it does seem clear to 
me that Plato had thought before he wrote and tliat 
his **Republic^’ may well be characterized as a modifi¬ 
cation of ideal things by his ideal power and hence 
should be rated as a work in social literature. Indeed 
so great is the ideal power which shines out over the 
ideal things, so greatly are these things modified by 
that power, that none would hesitate ranking the work 
Well toward the top of social literature. 

We might turn next to F. S, Oliver's ^‘The Endless 
Adventure" which is an account of Walpole's admin¬ 
istration of the government of England, As I read 
this worf[ it is a penetrating analysis of action—not 
Oliver's, to be sure, but Walpole's. In this respect the 
work differs from writings of Lord Haldane or of 
Lord Chesterfield on public administration, or of 
Chester Barnard on the function of the executive, all 
of whom actively engaged in administration; they did 
before they talked. However, we do not have much 
serious writing at an academic level by those active 
in public life or in business and I believe that in apply¬ 
ing Ruakin's classification we should include in science, 
art and literature respectively the work of those who 
discuss the knowledge, action or thought of others. 
Where I asked above; Did Plato do before he talked, 
I had as lief ask: Had anybody done these things of 
which Plato talked? With this understanding we 
should classify OlivePs work as one of social art. In 
so doing I would not imply that Oliver does not pro¬ 
pose some working hypotheses with respect to prin¬ 
ciples of action in the political field which if substan¬ 
tiated would be Bcientific laws of such action. Nor do 
I euggest that Oliver’s work itself is not literature. 
AS :I am teying to do is to dasaify it essentially in the 
api;rit p£ Statement. 


Ijet US try W. G. Sumner’s ^^Folkways." Aa its 
mnue indicates this deals with the behavior of peoples. 
The author collected from many sources, compared and 
arranged for his undergraduate course a variety of 
folkways. He was not trying to show how various 
peoples ought to behave, but railter how they did 
behave and what values th^ held. The book should 
I think be rated as social scieqee—at the descriptive 
or taxonomic level. It has not ail the systematization 
or coordination which we might like to see applied to 
the* field of its interest, but that is true of many a 
good text in science. It has not a theory attached to 
it as printed. Sumner once told me it was a ease 
book and that if he lived long enough he might follow 
it with a theory of society. Theories that precede 
cases like Plato's “Republic" are very likely to be 
literature, a collection of cases that precedes theory 
may well rate as scientific data. Herbeit Spencer had 
an evolutionary theory of society which he tried to 
substantiate to some degree with facts, but it is my 
belief that to-day most sociologists regard the known 
facts as not competent to prove the evolutionary theory 
of society in any such sense as the known biological 
facts prove the theory of biological evolution. 

The literary tradition in the social sciences is very 
strong. By this I most certtiinly do not mean the 
tradition of fine literature. Those who practice the 
literaiy tradition may be very indifferent writers and 
very indifferent thinkers—they are merely those who 
deal with modifications of ideal things by their ideal 
power, however limited, with no particular control 
over those processes by facts, indulging in lengthy 
dialectic, often extremely clever, without starting from 
nor ever coming to statements which could bo controlled 
by facts. Indeed unless I am much mistaken, so great 
is the prestige of this sort of thinking and writing on 
the part of those who are in a position to award recog¬ 
nition for work in social lines that many a young fellow 
might better imitate Plato’s “Republic" badly than 
Sumner',s “Folkways" well; yet if we are to advance 
scientifically in the narrow sense it would inore likely 
be through constant revision, systematization and ex¬ 
tension of the “Folkways." 

Not long ago I was sitting with a group of thought¬ 
ful persons, mostly educators, when one of them asked 
another: What do people up your way think of the 
present European situation? His reply was: They 
don’t think, they merely emote, I know of the transi¬ 
tive verb emove, though it is rare; I can find little 
justification for the intransitive emo/e, but it seems to 
be coming sparingly into use and perchance before 
long it will be in good usage. We need some word 
for abandoning one's self to one’s emotions, for this 
is a common phenomenon. Many is the time that one 
does not know, nor do, nor think, but does emote. 
Mi^be it should not be so. Maybe in those quiet 
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Victorian days Buskin would not have done so nor 
admitted that any English gentleman would do so. 
The forebrain was then supposed to have ascendency 
over the midbrain and passion to be thereby restrained. 
Still this may have been a condition contrary to fact 
Persons were supposed to bo logical, but non-logical 
actions were then presumably very common as they 
are now. If in science one does not talk until he 
knows, in art until he does and in literature until he 
thinks, in what shall we say it is that one does not talk 
until he emotes 1 We need a word for that something^ 
and I daresay the Greeks may not have had a name 
for it. 

Consider Marx's *‘Communist Manifesto” written 
when he was twenty-nine. I shall not cite his “Kapi- 
tal” which appeared twenty years later. The “Mani¬ 
festo” is a diatribe against the bourgeoisie. However 
much it may be founded on knowledge, action or 
thought, its form and spirit appear to me to be in the 
same class as the helldre and damnation sermons which 
are said to have been frequent right here in New 
England in earlier days; it is a work of a modern 
Hebrew prophet calling upon the people to renounce 
Baal and his idolatries and follow only the true 
Jehovah of whom Marx offers himself as the true 
prophet. It is shot through with emotion and is an 
appeal to emotions. And when wo use the term emo¬ 
tion here we are not thinking of the rich sensuousness 
of art, nor of the strong sentiment of literature, and 
still less are we thinking of the intellectual estheticism 
of science; we are in the presence of hate and per¬ 
chance of rage—as of one who hates the devil and 
rages against all his works. Where would Buskin 
place the “Manifesto”? Where would he place “Nine 
long Harvardfl and three times three” which ring out 
these Autumn Saturday afternoons? So far as I 
gather the meaning of the “Eagle's Nest,” I judge he 
had small place for them. 

Just as we may need the word emote to signify 
abandonment to emotional reactions so we may need a 
word to denote those verbal productions which come 
direct from emotion and are intended to appeal directly 
to the emotions of the hearer or reader and thereby 
to incite him by sympathy to action. Shall we call 
them slogans or emotives or propaganda? Shall we 
supplement Buskin and say; In propaganda you must 
not talk before you emote ? At any rate, whatever be 
the terminology adopted I think we must readily agree 
that there is here something important which should 
be pointed out. In particular it should be pointed out 
for the purposes of this discussion of “What is Sooial 
Science” becaueo it is surely true that the phrase 
social science as used to-day covers not only Ruskin^s 
three gentlemanly categories but this fourth which we 
have been trying to portray and which may be socially 
more influential than the other three put together in 


about that proportion by which the proletariass exceed 
the bourgeoisie in the population. And shall we add 
to the definition of Art as the modification of Substan^ 
tiaJ things by our Substantial Power and to that of 
Literature as the modification of Ideal things by our 
Ideal Power a definition of propaganda as the modifi¬ 
cation of Substantial things by our Ideal Power, which 
may well be a polite eharaoterusation of lies, or as the 
modification of Ideal things by our Substantial Power, 
which might be a fair definition of forcible indoctrina¬ 
tion? 

If we use science in the strict sense of knowledge 
systematized and coordinated and generally accepted 
by professionally competent persons we have, I fear, 
to admit that there is very little social science. Many 
a time 1 have sat at the Social Science Research Coun¬ 
cil or at committee meetings at Harvard or elsewhere, 
when in groui)fi social scientists the conversation 
has turned to questions of their science. Under such 
circumstances one generally listens to disputes between 
different opinions which those participating hold and 
try to substantiate, each against the others, by appeal 
to reason or argument rather than by appeal to facts. 
If perchance somebody should point out that among 
natural scientists there would be more genera] agree¬ 
ment, the answer comes back that the questions under 
discussion are on the border line of research and that 
agreement should not be expected any more than a few 
years ago agreement on the meaning of experiments 
on cosmic rays was attainable as between Millikan and 
Arthur Compton or agreement as to the expanding, 
contracting, vibrating or stationary universe could be 
had between astronomers. It is of course a just obser¬ 
vation that we do not expect agreement at the research 
line. If, however, one counters this observation by 
asking what it is that is known scientifically in the 
social field, the reply is something vague—such os that 
“there is a great body of economic science on which 
all or most economists are in agreement as is true of 
physics.” When, however, one gets down to brass 
tacks and presses for the specification of something 
agreed upon from out of this great body of economic 
knowledge, one finds hesitancy; and if by an excess of 
daring some member of the group ventures some defi¬ 
nite proposition as known, his confreres ciy out that 
they do not agree. Statistically speaking, I have seen 
this sort of thing happen often enough under serious 
circumstances and have seen the contrary, namely, the 
successful specification of scientific knowledge, occur 
so infrequently that I am led to my inference that 
there is not much that is social science. There are, to 
be sure, as always, possible avenues of escape from 
such a particular inference; one might, for example, 
comslade that the social scientist is simply not inter¬ 
ested in whatever it is that is known. 

To me this would not be so ominous a situation were 
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it not that some of those least able or willing to oon> 
centrdte on the scientific content of their science are 
among those most actively advocating social and 
nomic control. Now while it is true that we have had 
and still have some empirical forms of materialistic 
control without a sound basis in natural science we 
have come from experience to know that such empirical 
control is validated only when it has been tried and 
has been observed to work time and time again so that 
each particular realized form of such control has 
attained that kind of uniformity of success which itself 
represents a scientific fact, and we do not expect a 
new attempt to be successful unless it is but a very 
slight modification of an old form; but on the other 
hand from the rapid and successful advances of the 
past century we have acquired the belief that the 
surest and safest way to gain new forms of control is 
through basing them soundly on ascertained science. 
How the situation in the social field can be different is 
difficult to sec; those who advocate new types of social 
control may advocate them as experiments (though 
they rarely do, for they generally advocate them as 
rights or duties), but must be prepared for serious 
failure to achieve ends and even for the appearance 
of tragedies—unless and until a social science has been 
developed from which the results of the experiment can 
be predicted with assurance. 

Turning now iVom social science in the strictly 
scientific sense wc find a great deal of social science 
of the literary type, of which some might be converted 
into true science by careful investigation but of which 
much seems not to bo so formulated as to admit of this 
conversion. And there is also a great deal of social 
art or action which might be so subjected to study as 
to yield accredited science. A .scientist is a fellow who 
has technical competence to give a proof which is valid, 
in this connection 1 would refer to Chester Barnard 
who writes ;* 

Whether the present essay is a contribution to the 
science hoped for remains to bo determined by others. 
What has been presented is a hypothetical scheme wliich at 
present explains rougliJy to me what I have observed in 
many years of practical work with organizations of vari¬ 
ous kinds and what I have constructed from the experience 
of others, supplemented, of course, by a little knowledge 
of the social sciences. It is not the work of a scientist or 
scholar, but rather of an interested student of affairs. 

For this reason perhaps Its chief value, if presently it 
has any, will merely lie in its expression of one view of 
experience. By it 1 have at least submitted my mental 
processes in this field to inspection. If it has any further 
value it will lie in the suggestion it may give to more 
competent Inquiry, which 1 hope con be undertaken. 

The work may not be science, the author does not 
rote it as sudh and I have ventured to follow him in 

»* ^ Function of the Biecutive,'' p* 292. 


this; but it is written more in the scientific spirit than 
many a work by a professional social scientist and is, 
1 believe, in such form that it can be put to the tests 
that will convert it into science. Are there persons 
who have the technique and the interest to take up the 
author’s invitation? 

When my father was a student at Yale College, 
.1861“18fi5, the curriculum was largely classical. 
Greek, Latin, mathematics and rhetoric were the men¬ 
tal pabulum of the first two years. In the third year 
they continued with the addition of some natural 
science which went on into the senior year. The only 
subjects which could be considered as social science 
were in this last year. Here we find in the first of 
the three terms: 

History and political philosophy—(>uizot*8 "History of 
Civilization," political economy begun, 4 lectures a week 
for 7 weeks by Pres. Woolsoy; 

Mental philosophy—Hamilton's "Metaphysics," 4 lec¬ 
tures a week for 7 weeks by Prof. Porter, later president. 

In the second term we find: 

History and political philosophy—Political Economy 
fmished, Lieber *& ‘ * Civil Xjiborty and Self Government, ’ * 4 
lectures a week for 7 weeks by Pros. Woolsoy; 

Moral philosophy—Stewart's "Active and Moral Pow¬ 
ers," Butler's "Sermons," Hopkins' "Moral Science," 
4 lectures a wook for 7 weeks by Prof. Porter; 

Theology—Paley's ‘ ‘ Natural Theology,'' Butler 'g 
"Analogy," 

In the final Senior term ; 

Political philosojiby—Law of Nations; 

Constitution of tho United States; 

Theology—Paley 'a * ‘ Evidonees of Christianity.'' 

I cite tliis pirogram as indicating the climax of col¬ 
lege education in those days at what was undoubtedly 
one of our best colleges. The catalogue listed no pro¬ 
fessor of social science—the President took this r6le— 
tmd presumably very ably, he was a real man. Porter 
was professor of moral philosophy and metaphysics; 
he was also in tho faculty of divinity, W. B. Clarke 
who taught theology to the seniors was professor of 
divinity but his name does not appear in the list of 
that faculty, only in the list of the faculty of the 
academical department. Dutton whq gave the four¬ 
teen lectures on the Constitution was from the faculty 
of law and his name does not appear among those of 
the faculty of the academical department. The point 
which 1 would make is that the social and moral 
sciences or philosophies were apparently treated along 
with theology as comparable and culminating parts of 
a liberal education. There is little likelihood that the 
scientific aspects of any of them were emphasized but 
the maturity and caliber of the men who gave them 
and tiie high standard of the texts which were used is 
adequate evidence that they were good liberal educa¬ 
tion. Moimver, when estimating what tho students on 
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graduation knetr about man one must take into amount 
the tradition of education in the clasaios at that time 
which was to give attention to the life and ideas of 
ancient times—^the reading of Thucydides was not just 
on exercise in the Greek language or literature but one 
in the interpretation of history. 

The situation of the social subjects in the colleges 
to-day is very different. There" are numerous courses 
and a large staff. The increase in the time given by 
undergraduates to the social studies has been vei*y 
great, until at the present time the concentration in 
these fields amounts in some colleges to about one half 
of the whole. Tlnre is great attention to current and 
recent problems whereas as of my father’s time there 
seems to have been relatively little. That those of our 
students who concentrate tO'day in the social fields 
learn far more of their detail than students learned 
seventy-five years ago is certain, but it seems equally 
certain that those who concentrate in other fields by 
the very intensity of their concentration may have a far 


less philosophic outlook upon society than did lall the 
students of those days. What the place of the social 
studies is or should be in present collegiate education 
1 am not prepared at this time to discuSs; were 1 to 
discuss it 1 should probably make some plea for a 
greater attention to law, education, public health, and 
possibly administration difficult though that subject is, 
than is usually accorded to them in such discussions. 
Furthermore, no matter bow much I would emphasise 
the necessity for professionals to lay more stress on 
the strictly scientific aspects of social science or how¬ 
ever much I might urge that even the collegian might 
be shown w^hat is definitely known, I should be likely 
to suggest that where so little is known it would be 
well t-o consider the social sciences not as individual 
branches of learning but as an interest in man, reach¬ 
ing out even to theology as they did at Yale—for who 
shall assert that man lives by bread alone or that an 
ideology that triumphs over material conditions does 
not have to approach to a religion? 


ISOSTATIC CONTROL OF FLUCTUATIONS OF SEA LEVEL 

By ProfeMor ANDREW C. LAWSON 

UNIVKRSITY or CALirORNlA 


With the last retreat of the North American con¬ 
tinental ice sheets the northerly drainage of the land 
was impounded by the iee fyont at various stages till, 
with the vanishing of the ice, it finally flowed freely 
to the ocean. The lakes so formed waxed in size as 
the iee front receded; but the only escape for their 
waters was to the south, over cols in the continental 
divide. There were many of these lakes, large and 
small, each with its own level of overflow, which 
remained approximately constant as the lake ex¬ 
panded. The shores of all of them, as they came 
against the emerging land slope of their respective 
basins, carved or built shore features, which are in 
most cases perfectly preserved to this day. At the 
time of their formation these shore features were of 
course level, but to-day they are for long stretches 
inclined to the horizon, up to the north. This inclina¬ 
tion of the once' level strand lines is due to a tilting 
of the surface of the earth, and affords an angular 
measure of the tilt, which is usually expressed in 
inches or feet per mile. The constant display of tilt 
up to the north, on the periphery of basins vacated 
by continental ice sheets to form lakes, has suggested 
to geologists that the rise is due to relief of load, con¬ 
sequent on the vani^ing of the ice and the complete 
or partial draining of the lakes. This belief is now 
very generally held. It means that geologists have 
accepted the view that the earth’s crust may be de¬ 
pressed by a local load upon its surface, and ,recover 


from the depression when the load is removed, That 
is, they have accepted isostasy as a valid doctrine. 
The phenomena of regularly titlted shore lines are 
perhaps the most impressive and convincing proof of 
the trutli of that doctrine. 

laostusy means equality of mass, per unit of hori¬ 
zontal cross section, in all large vertical columns of 
the earth. The imposition in the Pleistocene of a 
broad load of ice, let us say one kilometer thick, upon 
a portion of the earth’s surface threw the column 
carrying that load out of balance with the rest of the 
earth. The ice mass come from the ocean; and the 
column, the top of which is the sea surface, lost load, 
and was thus also thrown out of balance with the rest 
of the earth. The unglaciated portions of the conti¬ 
nents were neither loaded nor relieved of load, but in 
glacial time they were nevertheless also temporarily 
out of balance with both glaciated and oceanic regions, 
m different degree. The whole disturbance was caused 
primarily by the transfer of load from the ocean to 
the glaciated region. If a load equivalent to that of 
the ice had been shifted in depth from below the ice to 
the region below the ocean, with uniform distribution 
as to both removal and addition, balance would have 
been restored over tlie whole earth. |3ince tbe gravi- 
tativG tendency to restore isostatic balance, however 
dkfcurbad, is always active, it is presmned that oonti- 
neutall glaciation actually induced the shift of mass in 
frocai the loaded ec^tmental eolnw 
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loaded oceotiio oolumn* The yohune of tlie roek mass, 
thus removed in depth from the glaciated continental 
Column^ was less than that of the ice since its density 
is greater. Volume may be spoken of in terms of 
thicteess, the layers we have to deal with being uni¬ 
formly thiek. Thus the thickness of 1 km of ice of 
density .917 added to the surface would be compen¬ 
sated by the removal in depth of .278 km of rook of 
density 3.3 and its distribution to other columns of 
less mass. 

The compensating movement would have set in long 
before the full accumulation of the ice load, and it 
would at Urst have been directed toward both the ocean 
and the unglaciated portions of the continents. But 
as compensation for the full load advanced toward 
completion, the shift of mass in depth would have been 
from the continents as a whole to the oceanic column, 
till world-wide balance was re-established. At this 
stage, assuming that the full ice load continued for a 
time, the isoa level, as compared with its pre-glacial 
position, would have been lower by the thickness of 
the layer of water removed to form the glaciers, less 
the rise of the sea bottom due to the invasion of the 
coJujun in <Jepth by heavy roek for compensation. 

At this stage of universal balance, the surface of the 
unglaciated continental column would have had the 
same position, with reference to tlio center of the 
earth, that it had in pre-glacid time. The surface 
of the glaciated column would have been higher and, 
as already stated, the surface of the oceanic column 
lower. The mass added to the oceanic column would 
have been distributed over its entire area, as was the 
water that went to form the ice sheets. It is difficult 
to imagine any method of distribution of rock mass 
from the continental columns to the oceanic column 
other than plastic flow. The transfer of mass does 
not imply that the same rock taken from the conti¬ 
nental column was delivered to the oceanic column, 
but only that equality of mass in the two columns 
was re-established by plastic adjustment. 

The problem of how plastic shift of mass in depth, 
induced by ^ift of load at the surface, affects the 
level of the ocean involves the use of data which are 
not yet fully or certainly determined. Thus the 
density of Ike heavy rook, which in depth compensates 
the occianic column for loss or gain of sea water, is 
but vaguely known. Its apeoiflo gravity is at least 
3.3, and this value is used in the calculations which 
follow. The arltlunetical value arrived at for the 
fluetuation of Bea level lacks precision, but that tlie 
fluctuation is real and is isostatieally conti*olled can 
eoarcely be questioned. 

An approximation to the mean thickness of the 
H^tp<tee iee ahe^ at their maximum may be ob- 
t»^ed % oonsidemg the Oreeniond sheet of to-day. 


Lange Koch gives us a map^ o£ Greenland with a few 
contours on the surface of the ice. The average 
gradient of this surface, measured on six different 
lines between the 3,000 m and the 2,000 m contours, 
is 1 in 459. But the ice front except in the fjords 
moves very slowly, if at all, and Coleman® cites Koch 
to the effect that it is about stationary. 

The Labrador ice shoot flowed from its center of 
dispersion to and beyond the mouth of the Hudson 
River. H. L. Fairchild^ places tlie maximum post¬ 
glacial uplift at Lat. 50°, Long. 75°. But A. P. Low* 
located the center of dispersion of the iee between 
Lat. 63° and 55°. A probable position for the center 
is thus Lat. 54°, Long. 75°. The distance from this 
point to the mouth of the Hudson River is 1,500 km. 
The present altitude of this center is not precisely 
known. But Low gives the altitude of Lake Mistassini 
as 1,300 feet. The mean altitude of the region around 
the lake is about 300 feet® above its surface. This 
gives us 1,600 feet or about .5 kin above present sea 
level. 

When the front of the Labrador sheet, in the wane 
of the latter, withdrew from the ocean at the mouth 
of the Hudson River, it occupied a succession of 
positions in its retreat, at each of which waste just 
balanced the forward flow of the ice. One of these 
positions was the present shore line at New York. 
Then, considering the front as stationary for a brief 
time, the gradient of the surface of the ice was prob¬ 
ably about the same as that of the Greenland sheet 
to-day, 1:459. Then the ice surface at the center of 

dmpersion would have been x 1,500 - 3.27 km 


higher than at the front. We may suppose that at 
this stage the surface of the Labrador sheet at its 
front was .3 km above present sea level, and that at 
tiiis, or any other stage of the early retreat, the thick¬ 
ness of the ice at the front was also .3 km. Then the 
center of dispersion was 3.27 + ,3 =; 3.67 km above the 
contour of the present shore. The load of ice isostati- 
caljy displaced an equal mass of heavy rook in depth, 
having a specific gravity assumed to be 3.3; and there 
was a depression of the region corresponding to the 
thickness of the heavy rock displaced. If a be the 
thickness of the ice at the center of dispersion, 


r = 3.57-,6 + 


.917.r 

3.3 


, whence a; = 4.3 km; and the mean 


thickness of the ice from the center of dispersion to the 

4 4 + .3 

mouth of the Hudson River was about ' ^ 
km. 


I Joan Choi, 31: 48, 1923, Reproduced by C!oleman in 
his **Ice Ages Recent and Ancient,*’ p, 29, 1926. 

s cittf p, 28. 

sJwk Geol. Soo, Amer.f 29: 187-234, 1918, 

^ GmI, Bun^ey Can* Ann, Bpt, viii, p. 887 L., 1897, 

» A. P. Low, op, oti,, p. 68 L, 
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But this thickness is t^at of a sheet having the same 
gradient as the Greenland sheet, or 1:459; and the 
front of the Greenland sheet is stationary. For maxi¬ 
mum vigor of both Greenland and Labrador sheets, 
the supposition may be made that the mean thickness 
was 50 per cent, greater than that which corresponds 
to a gradient of 1:459. On this assumption tlie 
Labrador sheet at its inaximdm would have had a 
mean thickness of 2.35 x 1.5 = 3.52 km. If now, for 
the maximum vigor of the Labrador sheet, x be the 
thickness of ice at the centyer of dispersion and .3 km 
be taken as the thickness at the front, out in the At¬ 
lantic, then the mean thickness is — . Thus, 

^ 3.52, whence x =■- 6.74 km. For this load the isostatic 
, . 6.74 X.917 

depression was-—-=1,87 km; and the altitude 


of the ice surface at the center of dispersion was 
6.74 + .5 2.04 = 5.2 km. The gradient of the Labra¬ 
dor sheet at this maximum stage depends on how far 
the front had advanced beyond the line of the present 
shore. 


If the mean thickness of the Labrador slicet at its 
maximum be assumed to have been 3.52 km, we may, to 
extend the discussion, adopt this %ure for the mean 
thickness of all continental ice sheets at the height of 
pleistocene glaciation. Coleman® gives the area cov¬ 
ered by continental ice in Pleistocene time as 12,000,- 
000 square miles or 31,000,000 square kilometers. The 
yolxme of this ice is 31,000,000x3.52 = 109,120,000 
cubic kilometers. To supply this ice a layer of water 
109.12 X ,917 

— ' ’ -= .27 km thick was removed from the 


ocean, the extent of the ocean being 368,000,000 sq. 
km and the expansion of water on freezing The 
removal of this load of water would have necessitated 


the addition in depth of a layer of heavy rook, of 
specific gravity, say 3.3, for isostatio compensation. 
This layer of rock added to the oceanic column would 


have had a thickness ^ = -08 km, and would have 

raised the sea bottom that much. The net fall of sea 
level, relatively to the center of the earth, or to the 
pre-glacial sea level, was .27 - .08 = .19 km. The layer 
of rock added to the oceanic column had the same 
mass and the same volume as that forced out of the 
contiuGutal columns to compensate the load of ice. 

Of the total area (31,000,000 sq. km) covered by ice 
sheets in the Pleistocene one half has been completely 
d^Iaciated, and the ice a til! remaining on the other 
half, comprising Antarctica and Greenland, Ims been 
reduced in thickness. The reduction may be again 
token, for the purposes of this discussion, at about one 
third of the maximum. That is, the mean thickness of 
existing ice sheets, covering an area of 15,500,000 sq. 
km, is supposed to be 2.35 km instead of the 3.52 km 
at maximum glaciation. The total volume of ice thus 
restored to the ocean since the maximum Pleistocene 
glaciation is about 72,740,000,cu. km. As water spread 


over the ocean it is a layer 


72.74 X. 917 
368 


= .18 km thick; 


and if no other movement occurred the sea level would 
be raised that much. But this load of .18 km of water 
has been, or is in process of being, compensated by the 
removal from the oceanic column in depth of a layer 
of heavy rock. The thickness of this layer, at the as- 
.18 

sumed density of 3.3, is ^ = .05 kra; and the sea bot¬ 
tom would subside that much. Thus the net rise of sea 
level due to the waning and partial melting of the 
Pleistocene ice sheets, up to the prefiont, is .18 - ,05 = ,13 
km. For the total rise of sea level in this time we must 
of course add the effect due to the delivery to the ocean 
of the products of ordinary stream erosion. 


OBITUARY 


LEE CLEVELAND CORBETT 

The death of Dr. Lee Cleveland Corbett, which 
occurred on* July 13, 1940, at his home in Takoma 
Park, D. C., came as a surprise to most of his friends. 
Though it was known following his return on the first 
of April from Florida that he was not well, few real¬ 
ized that his condition was critical. 

The principal steps of Dr. Corbett’s professional 
career after graduating from Cornell University, Col- 
of Agriculture, in 1890, constitute a continuous 
progression. From 1891“3 he was assistant horticul¬ 
turist at the Cornell University Experiment Station 
under Dr. L. H. Bailey, In 1893 he wont to South 

« Op, cit,j p. 9. 


Dakota in the pioneer period of agricultural education 
there, as professor of horticulture and forestry in the 
State Agricultural College and Experiment Station, 
where he remained two years, going in 1896 to the 
University of West Virginia as horticulturist, where 
he continued until April, 1901, when he was appointed 
as horticulturist in the U. S. Department of Agri¬ 
culture. 

By a then recent Act of Congress, the tract of land 
across the Potomac River from Washington to become 
known later as Arlington Farm, had been turned over 
to the Department of Agriculture. Dr. Corbett’s chief 
assignment, and his principal activity for several years, 
was the development of this land for experuhental 
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pttrpoBee -and tbe oonatruction of the neoessary build¬ 
ings. 

It was on July 1, 1901, that the Buteau of Plant 
Industry came into ofOcial being and under it there 
were combined into a single major administrative or¬ 
ganization the several independent plant divisions, the 
heads of which had previously reported directly to the 
secretary. Shortly after Dr. Corbett came to the 
department, the OflSce of Horticulture was organized 
under his direction as one of the coordinate units in 
the Bureau of Plant Industry and in which the vege¬ 
table work of the Department was placed. Later, in¬ 
vestigations in floriculture and landscape gardening 
were added. As the pioneer work at Arlington Farm 
was gradually aecomidished, thus requiring less of 
Dr, Corbett's attention, the vegetable and floricultural 
work was given an increasingly large proportion of 
his time. In 1913, he was appointed ossisLaut chief 
of the Bureau of Plant Industry. At the same time 
the Office of Horticulture and tbe Office of Pomology 
were combined into a single administrative unit in 
charge of the late A. V. Stubenrauch. When the latter, 
in July, 1914, resigned to return as professor of pomol¬ 
ogy to the University of Califomia with which he had 
previously been connected, Dr. Corbett rather gladly 
transferred back to division work, succeeding Mr. 
Stubenrauch as the administrative head of the Office 
of Horticulture and Pomology. 

In the fall of 1920, he made a trip to England and 
the Continent, particularly France and Holland, visit¬ 
ing the nursery growing centers of these countries in 
the interests of the root-stock investigations which were 
being inaugurated here. 

Dr. Corbett served as head of the Office of Horti¬ 
culture and Pomology until November, 1928, when he 
welcomed a transfer from administrative work to a 
field of research in which he bad long been greatly 
interested, namely, a study of Uie causes leading to 
the development of horticultural industries in par¬ 
ticular areas and their subsequent history, including 
both advancement and decline in different instances. 
This involved the appraisal of many factors as tbe 
suitability of the varieties grown, time of ripening, 
competing crops, regional costs of production, distri¬ 
bution facilities and other factors which might in¬ 
fluence trends in the iuduatrios under investigation. 
The most of his time until his retirement, January 31, 
1938, was devoted to this line of research, but during 
the last year of his service, he made a three months* 
plant exploration trip to South America on a special 
assignment in tbe Bureau of Plant Industry. 

In the earlier years of his professional work he 
was a proliflo writer, being the author of a considerable 
number of bulletins from the South Dakota and West 
Virginia Experiment Stations, and of a much larger 
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number relating principally to vegetable growing and 
ornamental horticulture after he came to the Depart¬ 
ment of Agriculture. He also contributed to several 
yearbooks of the department and to numerous publi¬ 
cations outside the department; he was the author of 
two books—“Garden Farming,” a rather comprehen¬ 
sive work on vegetable culture, and “Intensive Farm¬ 
ing” 

Dr. Corbett was bom at Watkins, N. Y., on October 
21, 1867. In addition to the degrnje of B.S. conferred 
on graduation from Cornell University, he received the 
degree of M.S. in 1896 from tbe same institution, and 
the honorary degree of doctor of agriculture in 1921 
from the University of Maryland. He held member¬ 
ship in numerous scientific and other organizations, 
including the American Association for the Advance¬ 
ment of Science of which be was a fellow, Vegetable 
Growers* Association of America, American Society 
for Horticultural Science of which he was president 
in 1914, National Potato Association of America, 
National Geographic Society, Washington Academy 
of Sciences, Botanical Society of Washington, Cosmos 
Club, and others. 

Surviving Dr. Corbett are his widow, Mrs. Louise 
Phillips Corbett, and five children by his deceased wife, 
Mrs. Evelyn Northrup Corbett.—Kutli, Frances (Mrs. 
Colston E. Warne, Amherst, Mass.); Dr. Roger B., 
director, Extension Scrv’ice, University of Connecticut, 
Storrs; Laurence W., with Northrup, King and Co., 
seedsmen, Minneapolis, Minn.; Lee Thurston, lawyer, 
Rochester, N. Y., and a number of grandchildren. 

H. P. Gould 

TJ. 8. Hobticultujlal Station, 

Bkltbvtlle, Md. 

RECENT DEATHS 

The body of Dr. John Eliot Woifi:, professor emeri¬ 
tus of geology at Harvard University, was found after 
a twenty-seven-hour search on August 12 in the Mojave 
Desert, where he had gone on a one-day canipiug trip. 
He was eighty-two years old. 

Dr, Frederick Ehrknfeld, head of the department 
of geology and nmieralogy at the University of Penn¬ 
sylvania, a member of the faculty for forty-three years, 
died on August 16. He was sixty-eight years old. 

Dr. Milicent Washburn Shinn, specialist in child 
psychology, editor of the Overland Monthly from 1883 
to 1894, died on August 14 at the age of eighty-two 
years. 

Franklin Henhv Hooper, editor-in-chief of the 
Encyclopaedia Britannica from 1932 until 1938, who 
was aasooialod with the publication for thirty-nin^ 
years, died on August 14 from injuries received when 
struck by a truck. He was seventy-eight years old. 
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Axmvu H. FuRUXSCf lumber manufacturer of Loa 
Angeles, died on August 11 at the age of eighty-four 
years* He gave a sum amounting to more than five 
mOlion dollar's to found the California Institute of 
Technology at Pasadena. Dr. R. A. Millikan, chair¬ 
man of the ejk'ecutive committee of the institute, made 
the following tribute; “It takes great courage and 
boldness to start any new enterprise, and it was Mr. 
Fleming’s energy and boldness that made it possible 
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career.'' 

Sir Atmsm Bouhnb, formerly professor of biology 
in the Presidency College, Madras, died on July 14 at 
the age of eighty years. 

Dr. William Russell, emerituB professor of clinical 
medicine at the University of Edinburgh, past presi¬ 
dent of the Royal College of Physicians, died on 
August 11. He was eighty-eight years old. 


SCIENTIFIC EVENTS 


THE BEIT MEMORIAL FELLOWSHIPS 

At a meeting of the trustees of the Beit Memorial 
Fellowships for Medical Research, which was held on 
July 17, Dr. A. J. Clark, professor of materia medica 
in the University of Edinburgh, was appointed a mem¬ 
ber of the Advisory Board in the place of Professor 
W. Bulloch, who resigned after twenty-nine years’ 
service. Dr. Paul Pildes was appointed honorary 
secretary on tlie resignation of Professor T. R. Elliott, 
who had served for ten years. Out of the twenty- 
seven present fellows nine have at their own request 
given up their fellowships for more direct service 
during the war. 

The following elections were made, all with permis- 
mission for each, fellow to be relieved at any time for 
war work. 

Sbnioe Pellowsuip, (£700 a year) 

T. A. H. Munro, M.B., Ch.B., F.R.C.P. (Edinburgh), 
To continue his studies of inheritance in mental disorders. 
At the Royal Eastern Counties Institution. Colchester. 

Fourth Year Fellowships, (£500 a year) 

J. G. Chalmers, B.Sc. (Ghisgow). A.I.C. To continue 
hifl chemical studios of polycyclic hydrocarbons in experi¬ 
mental cancer formation. At the research department of 
the Glasgow Royal Cancer Hospital. 

T. E. R- Mann, M.Il. (Lwow, Poland), Ph.D. (Cam¬ 
bridge). To extend liis work on intracellular metallo- 
protein compounds, especially of rod blood colls. At the 
Molteno Institute of Biology, University of Cambridge. 

Junior Fellowships, (£400 a year) 

M. Abercrombie, B.A. (Oxford), Junior research fel¬ 
low, Queen's College, Oxford. To study amputation 
neuromata and the degeneration and regeneration of mam¬ 
malian nerves. At the department of zoology, Univer¬ 
sity of Oxford. 

B. A. K. Black, M.D. (Gold Medal) (St. Andrews) 
M.B,C.P, (London). Research student of Medical Re¬ 
search Council. To study metabolic and bone marrow 
changes in the repair of severe anemias. At the Nuffield 
department of medicine, Oxford. 

G. C. Butler, PIlB, (Toronto), 1851 Exhibition Bei- 
enee Research Bcholar. To study the purification and 
pfropertios of gonadotropic hormone from the pituitary 


gland. At the department of pathological chemistry, Uni¬ 
versity College Hospital Medical Bchool, London. 

J. L. Madinavoitia, B.F. (Madrid), Ph.D. (Edinburgh). 
Honorary research follow in chemistry, Manchester Uni¬ 
versity. To study diffusing factors in bacterial filtrates 
and snake venoms. At the department of chemistry, Uni¬ 
versity of Manchester. 

8. M. Partridge, B.Sc., Ph.D. (London), Lister Insti¬ 
tute student in biochemistry. To study the chemical 
nature of the antigen of Shiga dysentery bacteria. At the 
Lister Institute of Preventive Medicine, University of 
London. 

B, Whittoridge, B.A., B.M., B. Ch. (Oxford). Bemon- 
strator in physiology, Oxford. To study electrical records 
from brain after concussion or severe injury. At the 
Nuffield department of surgery and the department of 
physiology, Uni\^ersity of Oxford. 

P. C. Williams, B, Sc, (London). Research grantee of 
Medical Research Council. To study pituitary hormones 
and their excretion in clinical pathological conditions. At 
the Couxtauld Institute of Biochemistry, Middlesex Hos¬ 
pital, London. 

THE TOTAL SOLAR ECLIPSE OF 
OCTOBER 1 

An expedition will bo sent to observe the total solar 
eclipse in Brazil on October 1, under the joint auspices 
of the National Geographic Society and the National 
Bureau of Standards, to be led by Dr, Irvine C. Gard¬ 
ner, chief of the Optical Instruments Section of the 
bureau. Other members of the party are: Dr. E. 0. 
Hulburt, of the Naval Research Laboratory; Dr. Paul 
A. McNally, S.J., director of the Observatory of 
Georgetown College; Dr, Carl C. Kiess, speotrosoopist, 
and Dr, Theodore R. Gilliland, radio research speoial- 
ist, the National Bureau of Standards, and Richard H. 
Stewart, staff photographer of the National Oeo^ 
graphic Magazine, 

The expedition will sail on August 24 for Recife, 
Pernambuco. After reaching Recife it will journey 
overland by truck and automobile through the city of 
Campina Grande to the neighborhood of the village of 
Patos, nearly 200 miles from the coast. Patos lies fire 
piiles SQuIli ef the center line of the total edipse; 
instruments will be set up 4ireetly on tbst line. The 
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oAiflteirvation post will be in a plateau country in the 
heart of one of the most important cotton-growing 
regions. The presence at Patos of a cotton gin and 
staff men of an American cotton company will make it 
possible for the expedition to find facilities which 
otherwise would be lacking. 

The announcement issued by the National Geo¬ 
graphic Society points out: 

The total eclipse of the son of October 1 offers unusual 
opportuniticB for satisfactory observation because it tra¬ 
verses a dry region in which weather conditions are likely 
to be favorable. The sun will be unusually high in tlie 
heavens (approximately 54'=') at the time of totality, and 
the period of darkness will last for nearly dvo minutes. 
To take advantage of these conditions^ the National Geo- 
graphic-Buroau of Standards expedition has built two 
special spectrographs, each capable of photographing u 
portion of the sun’s spectrum 40 inches long. In addition 
the expedition designed and built especially for the October 
1 eclipse, two small, compact telescope-type corona enm- 
eras. These will bo used to photograph the corona, the 
delicate halo that extends outward around the sun but 
which can be seen only during total eclipses. Included in 
the equipment also will be the large telescope camera de¬ 
signed by Or. Gardner several years ago with which ho has 
photographed.solar eclipses on National Geographic Soci¬ 
ety expeditions in Russia, and on Canton Island in mid- 
Pacifie. 

After the eclipse the expedition will move to Cam- 
pina Grande, a city of approximately 90,000 inhabi¬ 
tants, to carry on the necessary laboratory work in the 
development and preparation of the photographic 
films. The party will sail from Recife on its return 
voyage to the United States on October 14, and expects 
to reach New York about October 23. 

THE DEDICATION OF THE NEW OYSTER 
LABORATORY AT MILFORD, 
CONNECTICUT 

ThX dedication on August 1 of the new oyster lab¬ 
oratory at Milford, Conn., of tlie Fish and Wildlife 
Service, as reported in The Fisheries Bulletin, marked 
a significant attainment in the twenty-three years of 
investigation of oyster problems in the general area 
of Long Island Sound, Oyster investigations at Mil¬ 
ford were initiated in 1917, when the Connecticut 
Oyster Farms Company provided one room in their 
office building which was outfitted as a laboratory 
and used only during the summer months. Although 
earlier investigations oontributed a great deal 
toward the solution of various oyster-cultural prob¬ 
lems, the program was handicapped by the necessity 
of dosing the laboratory from September to May of 
each year. 

In 1932, at the invitation of the Connecticut Shell- 
fldiarieB Commissioit, the laboratory was moved to a 
atndi diad^ oh the state doek and fuU-time inveati- 
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l^ations were initiated. At that time arrangements 
w«a« completed with Yale University for laborotoijr 
space in w^bich to 'conduct experiments of a moz^ 
elaborate and technical nature. In 1937 the Con¬ 
necticut State Legislature passed a bill that deeded 
a portion of the land at Milford to the former Bu¬ 
reau of Fisheries. Construction of a new permanent 
laboratory was made possible through the allocation 
of P. W, A. funds by Secretary of the Interior Ickes, 
in his capacity as Public Works Administrator. 

The Milford Station is the center from which oys- 
termen obtain data regarding the condition of oysters 
on various beds, the expected time of setting and the 
presence of starfish and other enemies, as well as in¬ 
formation which may be useful to the oyster farmer. 
Through the facilities of the new laboratory scientific 
knowledge necessary for the conservation and man¬ 
agement of the oyster resources will be more readily 
obtainable. 

The dedication of the Milford Laboratory was held 
in conjunction with the joint annual convention of 
the Oyster Growers and Dealers Association of North 
America, the National Shellfisheries Association and 
the Oyster Institute of North America. Sessions 
were held at New Haven, Conn., on July 31 and Au¬ 
gust 2, and at Milford on August 1. W. C. Hender¬ 
son, assistant director of the Fisii and Wildlife Ser¬ 
vice, delivered a message from Secretary Ickes. Drs. 
Paul S. Galtsolf, H. F. Prytherch, Victor L. Loosan- 
off and Messrs. Janies B. Engle and R. 0. Smith of 
the shellfisheries investigations staff of the Division 
of Scientific Inquiry, and J. F. Puncochar, of the 
technological staff of the Division of Fishery Indtis- 
tries, presented reports on their investigations at the 
various sessions. 

SYMPOSIUM ON HYDROBIOLOGY AT THE 
UNIVERSITY OF WISCONSIN 

A SYMPOSIUM on hydrobiology will be held at the 
University of Wis<*on8in on September 5, 6 and 7, 
funds for which have been provided by the Wiseonsm 
Alumni Research Foundation. 

Forty-two scientific papers discussing the history, 
geology, physics, chemistry, bacteriology, botany and 
aoology of bodies of water in all parts of the worid 
are listed in the program. Both social and economie 
aspects of inland lakes and streanxs will be given con¬ 
siderable attention at the symposium. The conserva¬ 
tion of water in lakes and streams and bow to uae 
these bodies of water to the best advantage for fish 
culture and recreation will be discussed. Several 
papers on Wisconsin lake studies will be given, since 
research work on the state’s lakes and streams has 
been carried on for a number of years by the Wis¬ 
consin Geological and Natural History survey. 

Among the fifty-five investigators expected to be 
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pr«Bent there are two scientihc men from abroad: 
Kaare M. Strom, Norwegian limnologist from the 
Geological Museum at Oslo, who will present a paper 
on *‘The Sediments of Norwegian Lakes/’ and Dr. 
S. F. Snieazko, formerly professor of bacteriology at 
the University of Krakow, Poland, who will read a 
paper on “Pond Fish Farming in Poland.” Dr. 
Snieszko is now at the University of Maine. 

A dinner in honor of the eighty-ninth birthday of 
Dr. E. A. Birge, president emeritus of the Univer¬ 
sity of Wisconsin, at which Dr. C. A. Dykstra, presi¬ 
dent of the university, will preside, will bo given on 
September 5. 

THE OPTICAL SOCIETY OF AMERICA 

The twenty-fifth annual mooting of the Optical So¬ 
ciety of America will be held in Ilt)chester, N. Y., with 
headquarters at the Hotel Sagamore, on October 3, 4 
and 5. It is pointed out in the oftieial announcement 
that the selection of Rochester for the twenty-fifth 
aniiual meeting is a natural one, in view of the im¬ 
portance of the city in tlio optical industry and of the 
part which Rochester members have played in the 
organization and development of the society. Special 
arrangements are being made to commemorate the 
twenty-fifth annual meeting, and a local committee, 
appointed by the Rochester Section, is active in plana 
to make the meeting successful. 

The program as tentatively arranged is as follows: 

Thuksday, Octobeb 3 
Morning—Contributed papers. 

Afternoon—Reserved for visits to industrial plants in 
Rochester. 


Evening—Lecture by Edwin H. Land illustrated by ex¬ 
periments and by exhibits of Polaroid and some of its 
applications in the field of photography. 

Fbiday, Ootobkb 4 

Morning—Symposium of invited papers. These are in¬ 
tended to comprise a review of the development of 
optics with emphasis on recent significant advances 
in the field, thus endeavoring to present both the his¬ 
torical and contemporary aspects. 

Afternoon—Reserved for visits to industrial plants in 
Rochester. 

Evening—Uomplimentary dinner at the Oak HUl Country 
Club, at which members and their wives will be tlie 
guests of the Bnusch and Lonib Optical Company. Tlie 
dinner, at which informal dress will be in order, will 
be featured by a recognition of the active Charter 
Members of tlie Society and the award of the first 
Adolph Lomb Medal. 

SatuedaYj October 5 
Morning'" Contributed papers. 

Afternoon—Iteserved for additional contributed papers as 
required. 

Members desiring to read papers at the meeting are 
requested to send abstracts to Arthur C. Hardy, Secre¬ 
tary, Optical Society of America, Massachusetts In¬ 
stitute of Technology, Cambridge, Massachusetts. 
They should be in his bands not later than September 
11. The chairman of the program committee is A. W. 
Kenney, of the E. I. du Pont de Nemours and Com¬ 
pany. Mr. Hardy has been filling, until the next an¬ 
nual meeting, the vacancy created by the resignation 
as secretary of L. B. Tuckerman. 


SCIENTIFIC NOTES AND NEWS 


Dr. Thomas Bakuook, directoi* of the Museum of 
Comparative Zoology, Harvard Univejgity, has been 
elected a foreign jiiember of the Linnean Society of 
London. 

The retirement is announced of Dr. Charles Albert 
Browne, supervisor of chemical research in the Bu¬ 
reau of Chemistry and Soils of the U. S. Department 
of Agriculture. Dr. Browne has been connected with 
the Department of Agriculture since 1906. 

G. G. Brown, professor of chemical engineering at 
the University of Michigan, was recently the recipient 
of the Hanlon Award of the Natural Gasoline Asso¬ 
ciation of America for “outstanding contributions in 
the field of natural gasoline.” 

The title of dean emeritus has been conferred on 
Dr. L*angley Porter, of the Medical School of the Uni¬ 
versity of California, Ho had been associated wiUi 
the wthool since 1918. 


CobONKi. Harold W. Jones, librarian of the Army 
Medical Library, Washington, D. C., was reelected 
president of the Medical Library Association at its 
annual meeting in Portland, Ore., which was held on 
June 25, 26 and 27. Dr. Robert E. Schlueter, St. 
Louis, was elected vice-president and Miss Anna C. 
Holt, Harvard Medical School Library, Boston, was 
reolecte.d secretary. The convention in 1941 will be 
held at the Medical School of the University of 
Michigan. 

The following officers for the year 1940-41 were 
elected at the annual meeting of the Royal Society 
of Queensland: Prenident, Dr. F. W. Whitehouse; 
Vice^pre 8 id 0 nt 8 , H. A. Longman and Professor H. E. 
Seddon. 

Db. C. E. MoClung, who recently retired as di¬ 
rector of the biological laboratories at the University 
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of Pennsylvania, has been appointed visiting? pro¬ 
fessor of biolojry at the University of Illinois. 

Dr. Henrt J, Masson, professor of chemical engi¬ 
neering and director of the Graduate Division of the 
College of Engineering of New York University, a 
member of the faculty for twenty “three years, has been 
appointed acting director of the evening division of 
the College of Engineering. He succeeds Professor 
Sampson K. Barrett, who will devote his full time to 
teaching. 

Dr. Wii-LAKP L. Vai.bntine, associate professor of 
psychology at the Ohio State University, has been ap¬ 
pointed chairman of the department of psychology at 
Northwestern University. 

Dr. Rogers D. Ri sk, since 1928 associate professor 
of physics at Mount Holyoke College, has been ap¬ 
pointed chairman of the department to succeed Dr. 
Elizabeth R. Laird, who retired in June. 

Dr. BRAniiEY T. Scheer, research assistant iu the 
division of biochemistry and physiology at the Scripps 
Institution of Oceanography of the University of Cali¬ 
fornia at La Jolla, has been appointed instructor in 
zoology and physiology at West Virginia University. 

Dr. T. G. H. Jones, ItKiturer in chemistry at the Uni¬ 
versity of Queensland, has be(*n appointed professor 
of chemistry in succession to the late Professor L. S. 
Bags ter. 

Dr. Jasper L. Stuckey, who resigned as state geolo¬ 
gist of North Carolina in 1928 to become professor of 
geology in the State College at Raleigh, has returned 
to the survey to succcrhI H. J. Bryson, who resigited in 
the spring to take a position with a mining concern. 
Dr. Stuckey, who is head of the department of geology 
ut the State College, will continue as a member of the 
faculty, devoting himself on a part-time basis to the 
administrative functions of state geologist, T. G. Mur¬ 
dock, for a number of years a mining engineer in 
Chile, Peru, and more recently in Cuba, who has been 
appointed assistant state geologist, took up his work 
on August 1. 

Dr. Robert Jackson Noble, chief biologist of the 
Department of Agrieulture of New South Wales, has 
been appointed under secretary for agriculture in suc¬ 
cession to G. D. Ross, who retired recently because of 
ill health. 

Dr. W. j. Gertsch, associate curator of spiders of 
the American Museum of Natural History, has re¬ 
turned from an expedition to Utah and Arizona bring¬ 
ing with him a collection of 5,000 spiders, including 
black widow spiders and tarantulas. Many of the 
specimens brought back were found at altitudes of 
8,000 to 10,000 feet. 


De. Mary Swartz Rose, professor of nutrition at 
Teachers College, Columbia University, has leave of 
absence until July 1, 1941, when she will retire. 

Dr. Francis Scott Smyth, of the department of 
pediatrics of the University of California, will spend 
six months at the Medical School of the University of 
Buenos Aires working in the department of physiology 
with Dr. B. A. Hoiissay, professor of physiology. 

Dr, Hernan Aguilar, associate professor of medi¬ 
cine at Buenos Aires, has sailed for the United States 
to work on thoracic surgery in the Medical School of 
Washington University, St. Louis. 

Dr. Sharat K. Roy, curator of geology of the Field 
Mu.seuin, Chicago, who is conducting an expedition to 
various localities in Wytuning, Colorado and South 
Dakota and also to various eastern states to collect 
specimens relating to structural and dynamic geology, 
left Chicago on August 16. He expects to be absent 
for about ten wetks. 

Leon Grodsinsky, of the Division of Phytopathol¬ 
ogy of the Ministry of Agricullure, Buenos Aires, 
sailed on August 9 for hornt*. He had spent a year 
in phytopathological and niyeological study in the 
United States. Ho was a delegate to the eighth Amer¬ 
ican Scientific Congress held in Washington, D. C., 
from May 10 to 21. 

Owing to the war, tlu^ meeting of the Australian and 
New Zealand Association ft>r the Advancement of 
Science has been postponed indefinitely. 

The Second National Medical Congress in Peru is 
to be hold this month in Arequipa under the auspices 
of the Peruvian Government in connection with the 
four hundredth anniversary of the foiinding of the city. 
There will be sections for medicine, surgery, hygiene 
and social medicine. 

The Allegheny Section of the Society for the Pro¬ 
motion of Engineering Education will hold its sixth 
annual meeting at the Carnegie Institute of Technol¬ 
ogy, Pittsburgh, on October 25 and 26. The subject 
of the meeting will be “The Coordination of Engi¬ 
neering Curricula.’^ The address of welcome will be 
made by Dr. Robert E. Doherty, president of the in¬ 
stitute. The Engineers’ Council for Professional De¬ 
velopment will meet in Pittsburgh on October 24. 

A cfONKBRENOK ou Soil Mochanii’-S and Its Applica¬ 
tions will be held at Purdue University, West Lafay¬ 
ette, Ind., from September 2 to 6, under the auspices 
of the Committefr on Foimdations and Soil Mechanics 
of the Civil Engineering Division of the Society for 
the Promotion of Engineering Education and the 
School of Civil Engineering and department of engi¬ 
neering extension of Purdue University. 



170 




Na sm 


The JourmU of the AnierLcati Medical Association 
states that Dr. David Eiesinau, professor of the his¬ 
tory of medicine^ who died on June 3, bequeathed his 
brain to the Wistar Institute of Anatomy for research 
purposes. He made a bequest of $1,000 to the Col¬ 
lege of Physicians of Philadelphia; of $500 to the 
Philadelphia County Medical Society and of $2,000 to 
the medical board of ttie PhiladHphia General lIos> 
pital “to encourage research on the port of the staff.^' 

A NEW bird exhibit, known as the Snow Mountains- 
New Guinea Group, in the Whitney Memorial Hall of 
the American Museum of Natural History >vas dedi¬ 
cated by Mrs. Harry Payne Whitney on August 20. 
The group, which is a replica of bird life 11,000 feet 
up in the little-known Snow Mountains of Nctherland 
New Guinea, was presented to the Museum by Rich¬ 
ard Archbold, and was collected by Dr. A. L. Rand, 
of the American Museum staff, during the 1938-39 
Archbold-Now Guinea Expedition of tlie museum. 
The principal speaker at the ceremony was the 
Honorable J. S. Schurman, Consul General of the 
Netherlands. 

According to the London Times the department of 
ssoology of the British Museum has received from Ad¬ 
miral Sir Sidney Bailey a series of niounted heads of 
North American ungulates, including a very fine 
moose and some exceptionally good wapiti and cari¬ 
bou, The collection also contains a head of a Rocky 
Mountain gt>at. Another gift to the same depart¬ 
ment is a series of 10 skulls with horns of African 
antelopes from the Binder River District of the 
Sudan, presented by Mr. T. W. H. Dore. This col¬ 
lection includes some skulls of Soemmerring's gazelle 
and of the Sudan race of the roan antelope. The 
department of geology has acquired from the com¬ 
mittee of the Royal Literary and Scientific Institu¬ 
tion, Bath, a collection of 99 invertebrate fossils from 
the mesozoic of Australia, including a number of type 
and figured specimens. 

A Wbstinghouse Electric and Manufacturing Com¬ 
pany exhibit at the Golden Gate Exposition, San Fran¬ 
cisco, is a model of the giant 200-inch Mount Palomar 
telescope by means of a one-tenth size operating scale 
model constructed at the cost of $25,000. The model 
is owned by the California, Institute of Technology, 
which has used it for more than a year for actual 
astronomical observations. Although it was built pri¬ 
marily to illustrate the construction of the Palomar 
telescope, the 20-inch mirror makes it valuable for 
practical use. Throughout the construction, tech¬ 
nicians of the company collaborated with experts from 
the California Institute and the Mount Wilson Ob¬ 
servatory, Reproduced in the model is the horseshoe 
bearing, which in the big telescope makes it possible 
to swing the shaft of the instrument with 1-1^,000^ 


of a horsepower. The original bearing itself weighs 
400,000 pounds and is 46 feet in diameter. 

According to The Collecting Net, a new instru¬ 
ment, the Continuous Plankton Recorder, has been 
received by the Oceanographic Institution at Woods 
Hole, which will have the recorder on loan from Pro¬ 
fessor A. C. Hardy, of University College, Hull, En¬ 
gland, for the duration of the war. The instrument 
will be used to record the density of living matter in 
the ocean, and has the advantage over other forms of 
eoUectkig apparatus in that it does not have to be 
periodically removed from the water. It can be 
towed by a ship and will record the fluctuation in 
density of living matter along the course. Shaped like 
a torpedo, the recorder contains a spool of gauze 
which unwinds as the plankton is caught at the rate 
of about an inch for every niile that the ship travels. 
About twenty of these recorders arc now in existence, 
and the two at the Oceanographic Institution, which 
will be used by the Atlantis, are the only ones outside 
of England. 

The London Times reports that two 61ms concerned 
with problems of British agriculture recently wei'c 
shown privately in London to a specially invited 
audience which included several members of Parlia¬ 
ment. The fflma were presented by John Grierson, 
who spoke of the contribution that 61ms could make 
towards bridging the gap in understanding between 
townsmen and countrymen, and in making known to 
the farmers the important work that agricuitnral re¬ 
search stations are doing. “Speed the Plough’* and 
“Protection of Fruit” were, Mr. Grierson said, the 
6rst of many fflms which might be made; production 
had just begun on a 61m describing the grass breeding 
experiments being carried out by Professor Sir Regi¬ 
nald George Stapledon at the University of Aberyst¬ 
wyth. “Speed the Plough,” which was made under 
the supervision of Professor Scott Watson, is de¬ 
signed to show the new mechanical and scientiffo meth¬ 
ods that are being adopted by farmers. The 61m on 
the ’Trotection of Fruit” was made in collaboration 
with agricultural research stations in Great Britain 
and in Holland and Palestine. It has been speci6eally 
made for showing to audiences of farmers. 

Tbs Journal of the American Medical Association 
states &at the Kaiser Wilhelm Society for Soienti&c 
Resdarch has been increased by the addition of a new 
institute of biophysics, constructed in Frankfort on 
the Main with the support of the city and the ooopora- 
tlon of the university. The building containjs twenty 
reseandi laboratories. There is here the fftst labora¬ 
tory for the diagnosis of radium-intoxicated persons, 
that is, occupational diseases like those of miners and 
employees of radium factories. The principal 
of the institute are the investigation of the btopltyi^Cfll 
problems of the ^eots of roentgesi and 
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oa the tis0aea, th« problema o£ the medical aad the 
technical uee of light, the effects of electric waves and 
of radioactive substances and the study of idioradiation 


of liidhg organisms, especially of Uie hypothotical rays 
of cell division. The new institute will be under the . 
direction of Professor Bajewski. 


DISCUSSION 


A STANDARDIZATION OF OSMOTIC 
PRESSURE AS A TERM 

The vast' amount of confusion which arises from 
certain physiological terms makes it advisable to bring 
about a standardisation of such terms so that each 
term will convey a dellnite and clear ooncept. Osmotic 
pressure is a term which moat of all noeda standardi¬ 
zation. At national botanical meetings in discussions 
involving osmotic relations it is apparent tliat no two 
of the botanists have quite the same idea or definition 
for osmotic pressure. Authors of botanical texts also 
show a diversity of opinion on the subject. Appar¬ 
ently, some authors either are undecided about a 
definition or regard the usual definition as unsatisfac¬ 
tory because they present no definition for osmotic 
pressure. 

The definition of osmotic pressure which is gen¬ 
erally accepted is that it is or is equal to the maximum 
hydrostatic pressure exerted by a solution when it is 
in equilibrium with pure water at the same tempera¬ 
ture. This definition is poor and confusing because 
it either infers erroneously that osmotic pressure is 
the result and not the cause of osmosis or merely 
evaluates the pressure in terms of another variable 
without explaining or describing the nature and the 
cause of osmotic pressure. ShulP in explaining an 
example which he cited states that “the actual osmotic 
presBure here is the pressure of the water molecules 
passing through the bladder membrane.” This idea of 
BhuU is a splendid one and is the one which should be 
universally adopted, because it describes osmotic pres¬ 
sure as a dynamic and functional force, and not as an 
end result, which it certainly is not. 

Since the author has given this subject considerable 
thought and has discussed it at great length with Dr. 
Lyons, of Dartmouth University, and has discussed it 
somewhat with several other plant physiologists, he 
wishes to propose the following standardization for 
osmotic pressure. Please bear in mind that the pro¬ 
posed standardization is merely an expansion of Dr. 
Shull’s sound and logical idea. 

Water molecules diffusing through a membrane exert a 
diffusion pressure. Since this special type of diffusion is 
called osmosis, the diffusion pressure of the water mole¬ 
cules tending to diffuse through the membrane can logi¬ 
cally bo referred to as oMmotio presatere. It should be 
understood that osmotic pressure is not the result of 

iQharles A. Shull, *'A TeztbCok of Botany Bevised.^’ 
Toh IL ^'Physiology,’’ p. 16, dnoSnuatl; American 
iMik 0htapah7, i^. (Ooulter, Baimes, and Cowles.) 


osmosis but that it is the cause of osmosis, and that 
osmotic pressure is both the diffusion pressure exerted 
inwardly by water diffusing into the cell and the diffusion 
pressure exerted outwardly by water diffusing out of the 
ooli. 

The osmotic pressure of the Water in the vacuole of a 
plant cell is increased by turgor pressure and decreased by 
the solute concentration of the cell sap. The water in the 
plant vacuoles at a given turgor pressure has a maximum 
osmotic pressure when there ore no solutes present. With 
increased concentrations of solutes in the cell sap, the 
osmotic pressure of its water is iiroportionally reduced. 
To say that the osmotic pressure of the cell sap of n given 
cell is l.S M moans that the diffusion pressure of the water 
in the cell sap is the same ns the diffusion pressure of the 
water in a 1.5 M aqueous solution of cara> sugar. To say 
that the osmotic pressure of the cell sap of a given cell 
is 4.2 atmospheres moans that the diffusion pressure of 
the water in the cull sap is 4.2 atmospheres loss than that 
of pure water at the same temperature and external pres- 
sure, Bach gram molecular weight of cane sugar or of any 
non-olectrolyte dissolved in enough water to produce a 
total of one liter of solution reduces the diffusion pres¬ 
sure of the water molecules 22.4 atmospln^res at standard 
conditions (0° C. and 760 mm. barometric pressure). 

The rate of osmosis into a cell is directly proportional 
to the difference between the osmotic pressure of the water 
surrounding the cell and the osmotic pressure of the 
water inside the cell. 

Water diffuses osmotically from the cell with the 
greater osmotic pressure to the adjacent cell with the less 
osmotic pressure. For example water diffuses from the 
cell with an osmotic pressure of .2 M to a coll with an 
osmotic pressure of A M, Distilled water which has an 
osmotic pressure of aero molar will diffuse into a cell 
with an osmotic pressure of .2 M. It must be remembered 
that the greater the solute concentration the less is' the 
osmotic pressure of the solvent (water), because solute 
molecules decrease the activity of the solvent molecules. 

If one defines osmotic pressure as the diffusion pres¬ 
sure of solvent (water) molecules tending to diffuse 
throu^ a membrane, there is no need for the terms 
"diffusion pressure deficit” and "suction tension.” 
These latter terms are not desirable. The term "dif¬ 
fusion pressure deficit” erroneously conveys the idea 
to many that a cell with a diffusion pressure deficit is 
in an abnormal state. The term “suction tension” 
indicates that a cell takes up water by a sucking action 
which in reality does not exist. 

The above standardization for osmotic pressure as a 
term is advisable, therefore, (1) because it is simple, 
sound and logical, (2) because it does not necessitate 
the ,tiee of the undesirable terms "diffusion pressure 
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deficit’’ and ^^suotion tension/’ and (3) because there is 
no need for the term “net osmotic pressure.” 

H. C. Eyster 

tlNivEBSiTY OP South Dakota 

STRAIN SUSCEPTIBILITY TO THE EURO¬ 
PEAN CORN-BORER AND THE CORN- 
LEAP APHID IN MAIZE 

The European com-borer {Pyrausta nubilalia 
Hubn.), a chewing insect, and the corn'leaf aphid 
{Aphis mmdis Fitch), a sucking insect, are both seri- 
OUH pests of Zea moi/.s L. Differential suscepti¬ 
bility to the coni-borcr among corn strains has been 
recognized for several years. The authors have re¬ 
cently found: (1) a differential susceptibility among 
com strains to the aphid and (2) significant correla¬ 
tions in the degree of strain susceptibility to these 
two widely different pesis. 

Among corn hybrids grown in northwestern Ohio, 
significant correlation coefficients of 0.570 and 0.844 
were found in different seasons betwtx^n exi)ected aphid 
infestation based on aphid susceptibility ratings of the 
parent inbred lines and estimates of actual corn-borer 
infestations. Estimates of aphid abundance were 
based on actual counts of infested plants. Estimates 
of corn-borer abundance were based both on counts 
of infested plants and on stalk breakage associated 
with corn-borer damage. These correlation values arc 
as high as have usually been found between com-borer 
infestation counts on the same com strains in different 
seasons. Correlations between com-borer and apliid 
infestations on the same plots may, however, be very 
low because of competition between the insect species. 

The relation has one immediate practical applica¬ 
tion. For corn-growing areas where the corn-borer is 
a serious pest, the differential strain susceptibility to 
corn-borer infestation provides a basis of major im¬ 
portance in classifying breeding material. The chief 
difficulty in measuring strain susetfptibiJy has been 
burdensome techniques. In general, the choice lay 
between (1) adequate sampling of stalks with either 
natural or manual infestation and (2) feeding etiolated 
leaves of different strains to young larvae in the labo¬ 
ratory. Manual infestation reduces the number of 
plants needed for dissection but adds the requirement 
of rearing moths and applying eggs; it adds also an 
uncertainty of simulating natural conditions. Further, 
stalk dissection readings arc subject to a large error 
unless properly timed with reference to the usually 
different maturity of the strains imder study. Labora¬ 
tory feeding also requires the rearing of moths and 
handling of eggs and larvae in addition to providing 
a constantly fresh supply of food. 

Counts of aphid colonies, on the other hand, can be 
made rapidly. The evidence indicates that the degree 
of aphid infestation may be used as an index to tl^e 


degree of strain susceptibility to the com-borer, at 
least for preliminary clasaifloationB of corn-breeding 
material. 

L. L. HtTBKB 
G. H. Stmngfieli)^ 

Ohio Aobicultuoal Experiment Station, 

Wooster 

AN EXPERIENCE OF GENERAL 
ANESTHESIA 

Having In^cn occupied for some time with a disquisi¬ 
tion on “Biology and Substance” I have had an 
experience in the last two days that furnished me facts 
and reflections on the subject that interests me a good 
deal and it lias occurred to me might be of some inter¬ 
est to other people. 

The discoveiy had recently been made by myself 
and my dentist that I had two teeth that were worse 
than useless, with the consequent decision that they 
had better be extracted. Passing over details in prepa¬ 
ration for this I merely mention that the decision was 
that there should be general instead of local anestliesia 
—theretofore never experienced by me. Early in the 
morning I found the anesthetist with some sort of a 
contrivance beside my head with the instruction that I 
breathe perfectly naturally. My only response so far 
as I remember was the foolish question as to whether 
this was “N 0” or “N 0 2,” to which she replied 
“N 0.” 

Although I was naturally not holding the stop 
watch, as near as I could judge it could not have been 
many minutes at most before I was completely gone 
so far as my consciousness was concerned. When I 
came to my senses forty-five minutes later, as I was 
told, I was aware of some soreness in my mouth and 
not much later I was wide awake and restored to my 
regular bed in the hospital. What particularly interests 
me is the problem of what, during the period of non¬ 
existence so far as my consciousness was concerned, 
that substance, “N 0,” was doing to me. 

I note, first of all perhaps, that from my little 
knowledge of chemistry and biochemistry I know that 
nitrogen and oxygen were playing important parts 
in my existence up to the time my existence disap¬ 
peared. Their action on me must, however, have been 
very different when the two were combined to make 
“N 0” than when either was thus uncombined. How 
is such a thing possible? How was it that the com¬ 
bination of those two chemical elements could produce 
such a striking effect as compared with what either 
of them could do alone or in other combinations; and 
the gist of xny inquiry is as to the latent qualities or 
properties which each separate chemical substance 

I The Departments of Entomology and Agronomy, Ohio 
Agricultural Experiment Btation, and the Dlvi^on of 
O^eal Crops and Diseases, Bureau of Plant Industry, 
U. 6. Department of Agriculture, cooperating. 
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muiit have that ean be actualized in no other way 
than by their coming together to make the compound 
eul^tance put me out of conmnous existence. No 
amount of chemical examination in the laboratory, so 
far as I know, would indicate that the two would unite 
and make a substance that would have such a remark¬ 
able effect. 

1 raise the question of whether this striking example 
of chemical transformation is more or less typical of 
all chemical transformation. Is there anything about 
the phenomenon that we can say intelligently, other 
than that chemical transformation in general is a 
process of bringing into actuality tlie potential quali¬ 
ties that the elements have, which can be discovered in 
no other way than just that of their acting on one 
another; and that when they have made a compound 
substance, the action of that substance can be discov¬ 
ered in no other way than by trying it on a living 
being more or less like myself f 

I wonder if this sort of thing which is now common 
knowledge to us moderns, does not throw some light 
on the seemingly endless speculation of the philoso¬ 
phers and theologians, not to say some expert scien¬ 
tists, with reference to what the idea of substance 
really amounts to. 

It looks to me as though the idea of potentiality, of 
which Aristotle made much as to that particular 
meaning of the Greek dunamis, has been overly 
neglected in the natural knowledge of the modem era. 

WM. E. RiTTJER 

TTniverbity of California, 

Bkrkeley 

THE CONQUEST OF LEPROSY 

In 1927 my wife and I visited Dr. Douglas Collier * 
and his wife, Dr. Mary Collier, at their mission station 
at Nan, Siam. We also went to Chiengmai, where Dr. 
J. W. McKean was in charge of the admirable institu¬ 
tion for the care of lepers. These medical missionaries 
worked under the auspices of the Presbyterian Board, 
and we felt that their work was of tlie utmost impor¬ 
tance to the country, and a credit to their American 
<aupporters. 


The years have gone by, Dr. McICean has retired^ 
and now lives in California; Dr. Collier has moved 
to Cbiengmai, and taken up the work with the lepers. 
All this might not call for special oonunent were it not 
that at last after long years of investigation, it ap¬ 
pears probable that leprosy may be actually conquered. 
The eiperimentaJ work at Chiengmai, in its present 
form, was initiated by Dr. M. J. Oberdoerffer, a young 
Gorman who had worked in Africa under the British 
Empire Leprosy Relief Association. It appeared that 
the eating of colocasia predisposed to the development 
of leprosy, apparently due to u toxic substance also 
found in partly decomposed fish. Using this method, it 
was found possible to cause monkeys to acquire leprosy, 
something which it had seemed impossible to do before. 
The conclusion was reaches! that injury to the adrenal 
glands was tJie more immediate cause of trouble, and 
short-wave radiation was used to stimulate these 
glands, with satisfactory results. However, it was 
suggested that possibly the use of diphtheria antitoxin 
might be beneficial, as in diphtheria n toxin is liberated 
which damages the adrenal glands. In diphtheria, 
antibodies are formed, but this seems not to be the 
case in leprosy. When the work had readied this 
promising stage, Dr. Oberdoerffer, on account of poor 
health, felt obliged to leave Siam. Dr. Collier con¬ 
tinued the work, now using toxoid instead of the old 
antitoxin. Th(‘ results have been extraordinary, and 
l)j’. Collier states: 

In the use of toxoid and antitoxin we have a treatment 
which far exceeds any method yet known. Eosults are 
obtained in a few weeks, which fonnerly wore seon only 
after months or years of treatment. While the early cases 
arc less spectacular in response, all tjpos seem to be 
benefited. 

It is reasonably hoped to immunize the children and 
associates of lepers, and so in time eradicate the dis¬ 
ease. All these matters are set forth in a paper just 
received, published in the Journal of the Thailand 
Eesearch Society (Bangkok), February, 1940. 

T. D. A. COCKKRELL 

llNivBttsiTY OF Colorado 


SCIENTIFIC BOOKS 


THE KOSHER CODE 

The Koeher Code of the Orthodox Jew, Being a lit¬ 
eral translation of that portion of the sixteenth-cen¬ 
tury codification of the Babylonian Talmud which 
describes such defieienoies as render animals unfit 
for food (Hilkot Terefot, Shulhan 'Aruk); to which 
is appended a of Talmudic anatomy in 

the light of the science of its day and of the present 
time* By S. I. Levin, senior rabbi of Minneapolis, 


and Edward A. Boyden, professor of anatomy, Uni¬ 
versity of Minnesota, xx + 243 pp. Minneapolis: 
University of Minnesota Press. 1940. $4.50. 

The anatomist and ombryologist must visit, if not 
frequent, the slaughter-house. The late Professor 
Minot remarked, in his quiet way, “It is hell,'' as he 
sent the reviewer there. .Dr. Boyden's errand, fifteen 
years ago, was to find how often partly divided and 
supemumeraiy gall bladders occur in calves and sheep 
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—2,506 of each. In the abattoir "kosher cutters” from 
the local synagogues were on hand, inspecting viscera 
and mysteriously accepting as kosher or kosher the 
carcasses ritually fit, but occasionally rejecting one as 
tcrefah or terephah (“torn of beasts”). They told Dr. 
Boyden that such anomalies as he sought “were already 
described in the Shulhan 'Aruk”—the code of Jewish 
law under which they served. This code consists of 
text written by a sixteenth-century Palestinian rabbi 
of Spanish origin (published in Venice, 1564), with 
notes inserted in the U^xt by a Polish rabbi, also of the 
sixteenth century (published in Cracow, 1571), and 
several layers of commentaries surrounding the text, 
added in the seventeenth, eighteenth and nineteenth 
eenturii>s. A formidable sample page of the Shulhan 
'Aruk, Vilna ed., 1873, serves as frontispiece. Undis¬ 
mayed, and believing that the critical inspection of 
myriads of animals for nearly two thousand years must 
have yielded important anatomical observations, Dr. 
Boyden made light of the labor. The French version 
of the code by Pavly and Neviasky (1898) was found 
to be neither literal nor anatomically dependable. In 
no other modern language were the terefah sections 
available. 

It happened tlmt Professor Georg<j F. Moore, theo¬ 
logian, sometimes accounted the most learned member 
of the Harvard faculty, had been puseled by the Scrip¬ 
tural and Talmudic references to a "redundance upon 
(or of) the liver,” to be burnt upon the altar. Its 
various interpretations as omentum (caul), diaphragm 
or “finger” of the liver caused him to make personal 
inspection. All that he wrote of this Xoj365 in an essay 
.(1906) with title in Hebrew, Greek, Aramaic, Arabic 
and Syriac appears correct, save that he identified it 
with “tlic caudate lobe” rather than “the caudate 
process of the caudate lobe”—a nomenclatorial error 
which he humbly confessed. At Dr. Boy den's request, 
Professor Moore called in a rabbinical scholar of 
Boston who reviewed for him fte entire Talmudic 
and later Hebrew descriptions of the gall bladder, 
which was the stimulus for the laiger project. “Even¬ 
tually,” writes Dr. Boyden, “it became my good for¬ 
tune to enlist the aid of the senior orthodox rabbi of 
Minneapolis”—Rabbi S. I. Levin, Rabbi Levin under¬ 
took to translate all the 32 sections of the treatise on 
Terefot, with summaries of such portions of the exten¬ 
sive later commentaries as seemed appropriate, making 
the book an authentic English version of the regula¬ 
tions now in force, sound from the viewpoint of ortho¬ 
dox Jewry. With diverse but non-conflicting objec¬ 
tives—namely, the production of an orthodox manual 
and the presentation of everything of anatomical in¬ 
terest in this extensive literature—^the joint authors 
collaborated until their difflieult and valuable work was 
happily concluded by the publication of the raUier 
small volume before us. 


“The reason why slaughtering must be done at the 
neck and the knife must be inspected,” writes Rabbi 
Levin in the Introduction, “is that the animal or fowl 
should not be made to suffer: the Lord has permitted 
us to use the animal or fowl, but not to cause it to 
suffer needlessly.” Emphatically the Pentateuch en¬ 
joins, “Ye shall eat no manner of blood, whether it be 
of fowl or of beast—for the life of the flesh is in the 
blood: thou shaJt pour it upon the earth as water.” 
Accordingly, the throat must be cut, and “lost in tradi¬ 
tion” is the source of the further precept regarding the 
gullet and windpipe, that “most of one of them in a 
fowl, and most of both of them in cattle, should be 
severed at the time of slaughtering.” 

This method of slatightcr, which differs from the 
classical Greek and Roman in requiring a sharp smooth 
knife without a nick and in not allowing cattle to be 
felled with an axe, has been descrilied by Dr. Isaak 
Dembo, of St. Petersburg, as “ideal,” if that word 
could be applied to the killing of an animal. The cut 
“is entirely painless,” he finds, and conBciousnesa is lost 
within “three to five seconds.” Dr. Dembo's approval 
of “The Jewish method of slaughter compared with 
other methods from the humanitarian, hygienic, and 
economic points of view” was published, in authorized 
translation, in London, j894. In prefatory letters, 
Virchow hopes that the researches will “at last bring 
comfort to distressed minds,” and Professor Pr^er 
finds the Jewish method “the safest and most expe¬ 
ditious.” Ten years later, in 1904, the Brithdi Govern¬ 
ment appointed a distinguished committee, Mr. Arthur 
H. Lei%, Civil Lord of the Admiralty, chairman, “to 
ascertain the most humane and practicable methods of 
slaughtering animals for human food.” Its report 
(Parliamentary Papers, Cd. 2150) recommends that 
“all animals, without exception, must be stunned, or 
otherwise rendered unconscious, befoj,*e blood is 
drawn.” In collaboration with two such eminent physi¬ 
ologists as Sir Michael Foster and Professor Starling, 
the committee was forced to conclude that “the Jewirii 
system fails in the primary requirements of rapidity, 
freedom from unnecessary pain, and instantaneous 
loss of sensibility, and that it compares very un¬ 
favourably with the methods of stunning.” In view of 
these diverse verdicts and with no comparable deliver¬ 
ance by American physiologists, the reviewers can 
perhaps agree that the slaughter-house is not yet a 
place of twilight sleep: improvement may not be im^ 
possible. 

The Kosher Code is an intricate system of regula¬ 
tions and practical measures for determining whether 
or not an animal ia healthy and fit for food. The 
origin of these laws is a brief al^itemeui in the Penta- 
teudi that an animal tom by a beast of prey is not 
to be eaten. Out of this, these laws devdop^ alo^ 
the lines as all the other oral laws of 
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Thete must have been a nueleus of supplementary 
oral traditions existing by the side of the written law 
from its very inception. In course of time, with the 
appearance in Judaism of general prineiples of inter¬ 
pretation of the written law, the theory was evolved 
that the written statement of the Mosaic law should 
not be taken in a strict and narrow literal sense as 
a prohibition to eat the meat of an animal that has 
been actually tom by a beast of prey, but should 
rather be understood in a more general way as pro¬ 
hibiting the meat of any animal that has been mortally 
wounded or ravaged by some disease. Since the 
marauder punctures with his claws, the Mosaic lew 
was interpreted as prohibiting all similar perforations, 
whether by needle, thorn or disease; and difficult 
decisions must be made when the apertures are closed 
by adliesions or scar tissue. The neat round holes in 
the wall of the aorta are oiifioes of intercostal branches 
and can be disregarded. “If the heart is perforated, 
and the liole does not reach the cavity, the animal is 
kasher if the perforation is due to disease; but if it is 
made by a thorn or needle, it is terefah,” 

Predatory animals tear out organs; and missing 
parts, whether from disease or congenital absence, 
may disqualify. So also the anomalous doubling of 
certain organs, on the principle that “every addition 
is considered an absence”; but always there are ex¬ 
ceptions. In kosher animals the spleen or kidneys 
may be absent; or two spleens or three kidneys may 
be present. Some rulings, perhaps, depend on hypo¬ 
thetical cases. The finest description of normal and 
diseased bovine lungs in antiquity is prominently pre¬ 
sented. The lungs, indeed, receive special attention: 
they should be inflated in searching for adhesions and 
solidifications, but with more fear of punctures than 
of tubercles. Without discriminating clearly between 
small and large intestines, Meckel's diverticulum is evi¬ 
dently recorded. Aristotle’s eehmus receives its cur¬ 
rent name omasum. 

Thus the free interpretation of the Mosaic law has 
led to the study and observation of the animal body, its 
^structure and its functions; and religion, here as else¬ 
where, thus became indirectly the incentive of scien¬ 
tific observations and generaliaations. But the scien¬ 
tific interest was subservient to the religious interest 
and its scope was limittjd by the speeiol religious needs. 
In the literature produced in Judaism between the 
second and fifth centuries after the Christian era, 
in the Mishnah and Talmud, the body of accumulated 
scientific observations and notions, together with their 
practical application, was committed to writing, and 
from that time on it remained substantially unchanged, 

Hie medical ooneeptions in this literature, as has 
been observed by Professor Boyden, approach those 
Of the Hippocratie school, though, it must be added, 
ijiere is fio evidence that they have been formed under 


the 4keot influence o^^reek medical literature. They 
undoubtedly represent a native development, under 
the eongencies of r«iHgion, of certain rudimentary 
elements inherited from the ancient Semitic world and 
j>erhaps also of certain elements absorbed from the 
later Hellenistic environment. 

But in the meantime the science of the structure 
and functions of the animal body grew apace inde- 
pendfmtly of religion, and the results of the findings 
of this independent science arc not always in agree¬ 
ment with the traditional religious science. To the 
student of religious institutions the question may, 
therefore, occur whether it would be possible in Juda¬ 
ism to replace the old traditional science by the new 
science to be used in the service of its laws with j'egard 
to terefah. The question was actually raiscMl in the 
twelfth century by Maimonides, who, besides being a 
great codifier of Jewish law, was also a gi‘eat philoso¬ 
pher and scientist, and was especially acquainted with 
the writings of Galen and the Arabic medical litera¬ 
ture. It is interesting to note that, while in the purely 
speculative elements of religion Maimonides did not 
hesitate to interpret the most fundamental beliefs of 
tradition^ Judaism in terms of what he believed to be 
•the true scientific principles of philosophy, in its 
practical observances relating to the laws of terefah 
he openly expressed himself in opposition to replacing 
the old traditional regulations by the new findings of 
science. In Judaism, as in any other religion, there is 
always a greater plasticity in abstract ideas than in 
concrete observances and institutions. The code under 
consideration, therefore, though written in the six¬ 
teenth centui-y, represents the early native Jewish 
medicine and does not reflect the Greek and Arabic 
medical knowledge which by the time of its writing 
had already been accessible in Hebrew translations, 
as well as in original Hebrew works, for about three 
centuries. 

It would be, however, wrong to assume that the 
observance of the orthodox Jewish laws of terefah 
would .ever come into actual conflict with modern regu¬ 
lations concerning the same matters. With all its 
insistence upon the traditional methods of determining 
the health of animals, orthodox Judaism can have no 
objection, on purely religious grounds, to have those 
methods supplemented by modern scientific methods, 
whenever the former methods prove to he scientifically 
inadequate and ineffective. 

Much more might be said. A code of laws is seldom 
entertaining literature. We have here no masterpiece 
of prose, but a source-book of extraordinary interest. 
We commend it to the consideration of the Book of 
the Decade Club. 

Haket a, Wolpson 
FR iEDsaEitc T. Lewis 

HAavAM) TTkivesstty 
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RESEARCH WORK ON CHEMOTHERAPY 

At the meeting of the Division of Chemistry and 
Chemical Technology of the National Research Coun¬ 
cil in Washington, D. C., in April, 1939, the opinion 
was expressed that research work should be stimulated 
in the field of quinine substitutes and synthetic anti- 
malarials. 

While quinine, plasraoquiiie, atebrine and a few 
other drugs have been useful, there is in the judgment 
of the medical profession, great need for something 
better. The pi'esent remedies leave much to bo desired 
from a therapeutic point of view, and the price is 
higher than many can afford to pay. Further, so far 
as quinine itself is concerned, the world is practically 
dependent for its supply on Java and the E^a Bureau 
(its selling agent) and might be cut off from this 
supply or perhaps compelled to pay exorbitant prices 
if Java sliould be seized by some other nation. The 
trend is therefore toward synthetics as the direction 
which holds out the best promise of new and useful 
antimalarials. 

Contrary to popular belief, malaria is still one of 
humanity’s major scouiges. India, with a population 
of some 320,000,000, has a yearly average of from 
70 to 80 million sufferers, and President Fosdick, of 
the Rockefeller Foundation, in his recent annual re¬ 
port, has called attention to the threatening situation 
in South America. In certain tropical countries the 
incidence of this disease is 100 per cent. Throughout 
the world it is stated to be the direct cause of approxi¬ 
mately a million deaths annually. 

Dr. Herbert R. Moody, chairman of the division, 
was duly empowered to appoint a temporary commit¬ 
tee to survey the field of malaria and antimalarials 
and to report back to the division whether or not it 
would be advisable to designate a regular standing 
committee of the division to study, in cooperation with 
the division of medical sciences, the whole problem of 
the chemistry and synthesis of antimalarials. 

The temporary committee appointed by Dr. Moody, 
from the division of chemistry and chemical technol¬ 
ogy, consisted of Dr. Leonard H. Cretcher, assistant 
director of the Mellon Institute of Industrial Research, 
Pittsburgh; Dr. Lyndon F. Small, head chemist of the 
National Institute of Health, U. S. Public Health Ser¬ 
vice, Washington, D. C., and Marston T. Bogert, 
emeritus professor of oiganio chemistry in residence, 
Columbia University, New York, as chairman. 

liater, on the nomination of Dr. Esmond R. Long, 
chairman of the National Research Council division of 
medical sciences, the following members for that divi¬ 
sion were added to the temporary committee: Dr. 
Lowell T. Coggesh^l, International Health Division, 
Rockefeller Foundation, New York, and Dr. Toroid H. 


Sollmann, dean, Western Reserve University School 
of Medicine, Cleveland. 

The completed committee thus consisted of the fol¬ 
lowing chemical and medical representatives: Lowell 
T. Coggesliall, Leonard H. Cretcher, Lyndon F. Small, 
Torald H. Sollmann and Marston T. Bogert, chairman. 

As a result of this preliminary survey, the tem¬ 
porary committee reported unanimously that, in its 
judgment, a regular standing committee of the divi¬ 
sion of chemistry and chemical technology should be 
constituted by the National Research Council, to con¬ 
cern itself not solely with antimalarials, but whose 
function should be chemistry in the service of medicine 
and its title Committee on Chemotherapy, with anti¬ 
malarials as its first assignment. 

This broadening of the field to be covered by the 
committee will not reduce in any way its usefulness 
in an attack on the malaria problem but will permit 
it to offer its services in attempts to combat other 
diseases as well, particularly in those cases in which 
acute emergencies may arise and our help be welcome. 
Even in the investigation of antimalarials, other dis¬ 
eases are concerned, for example, the possible use of 
cinchona alkaloids or their derivatives in the treatment 
of pneumonia, a problem which has been under inves¬ 
tigation by Dr. L. H. Cretcher at the Mellon Institute 
for a number of years. 

At tlie meeting of the division of chemistry and 
chemical technology, National Research Council, 
November 18, 1939, in Washington, D. C., the report 
of the temporary committee was presented and adopted 
and the committee was dischaiged. The division then 
recommended that the same p>ersonnel be appointed as 
one of its regular standing committees, to be known 
as its Committee on Chemotherapy. This recommen¬ 
dation of the division was subsequently approved by 
the National Research Council, and Surgeon General 
Thomas Parian, Jr., of the U. S. Public Health Ser¬ 
vice, gave his prompt consent to the service of Dr. 
Small on the committee. 

The Academy of Tropical Medicine, the American 
Society of Tropical Medicine and the National Malaria 
Committee met at Memphis, Tennessee, November 
21-24, 1939, and unanbuo.usly endorsed the program 
of the committee. The council of the American Acad¬ 
emy of Tropical Medicine also expressed its cordial 
approval of the selection of Dr. L. T. Coggoahall as a 
member of the committee. 

The Symposium on Malaria, May 29-30, 1940, in 
Atlanta, Ga., called by Surgeon General Parran, for 
the purpose of a preliminary discussion of the malaria 
situation in our country, with special emphasis on 
chemotherapy, was attended by Drs. Coggeshall and 
Small of the committee. 
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Section N of the American Association for the 
Advancement of Science, at its Philadelpliia meeting, 
December 27, 1940, to January 2, 1941, will hold a 
symposium on the human malarias, in which members 
of the committee will participate. The proceedings 
of this symposium when published will constitute an 
important review of present knowledge of this disease. 

Active cooperation has been promised by an exten¬ 
sive Hat of educational and research institutions, seleii- 
tide and technical organizations, manufacturers and 
individual scientific investigators, including the follow¬ 
ing; 

Advisory ConimiBsion to the Council of National Be 
fense, Edward R. Weidlein, executive, for Industrial Divi^ 
sion C, Chemical and Allied Products, Industrial Materials 
Department (Edward R. Stettinius, Jr., commission mom- 
her). 

American Association for the Advancement of Science, 
Malcolm H. Soule, secretary of Swition on Medical Sci¬ 
ences (N), 

American Chemical Society, Divisions of Biological 
Chemistry, of Medicinal Chemistry and of Organic Clicm 
istry. 

American Drug Manufacturers Association, Carson 1*. 
Prailey, executive vice-president and secretary. 

Army and Navy Munitions Board, Warren N. Watson, 
secretary, Chemical Advisory Committee. 

Cinchona Products Institute, Norman Taylor, diroclov. 

Harvard University Committee on Pharmacotherapy, 
Soma Weiss, chairman. 

Tnstitut Pasteur d'Alg^rio, Algiers, Edmond Bergcnt, 
director. 

Manufacturing Chemists Association, Warren N. Wat¬ 
son, seerotary, and George W. Merck, chairman of MchH 
cinal Chemicals Section. 

National Conference on Pharmaceutical Research, John 
C. Kranta, Jr., secretary. 

National Research Council Division of Medical Sciences, 
Lewis H. Weed, chairman, and Perrin II. Long, cliainnan 
of its Committee on Olicmotherapcutic and Other Agents. 

National Research Council Survey of Research in Indus¬ 
try, F. W. Willard, chairman. 

School of Tropical Medicine, Son Juan, Puerto Rico, 
George W. Bachman, director. 

Tennessee Valley Authority, P. L. Roberta, University 
of Tennessee. 

U. S. Department of Commerce, C. 0. Ooneannon, chief, 
Chemical Division, Bureau of Foreign and Domestic Com¬ 
merce. 

U. S. Department of the Navy, Rear Admiral Ross T. 
Mclntlre, Surgeon General. 

U. 8. Public Health Service, Thomas Parran, Jr., Sur¬ 
geon General, 

U. 8, War Department, Major General James C, Magee, 
Burgeon General, 

The objects of the committee include: 

1. Chranistry in the service of medicine, with special 
empbaBis on the discovery of new and useful synthetic 
drugs. 


2. To bring about a closer cooperation between 
chemists and pharmacologists interested in the same 
field. It often happens that an organic chemist syn¬ 
thesizes a new compound of therapeutic possibilities 
but does not know to whom to turn to have it tested. 
Similarly, a pharmacologist discovers that a certain 
chemical exhibits hitherto unsuspected physiologic 
effects but has no information as to which organic 
chemists could help him in the preparation of the com¬ 
pound and its more promising derivatives. 

3. To help in this direction, the committee should 
function os a general clearing hou.se for the collection 
and classification of information as to the chemists, 
manufacturers, pharmacologists and others in the 
United States who are now at work in this field, the 
special lines of investigation they are following and 
any other pertinent data. With this information in 
hand, and that accumulated last summer by the survey 
of research resources of educational institutions, in 
men and material, now classified and on file in the 
offices of the division of cliemistry and chemical tech¬ 
nology of the National Research Council in Washing¬ 
ton, we should be able move infeiligently to allocate and 
evaluate the various research problems to be investi¬ 
gated. In this way we can also be of some assistance 
in reducing the amount of unintentional duplication 
and overlapping in research work and suggest inipor- 
tant problems for investigation where the need seems 
clearly indicated. 

4. Not to undertake too ambitious a program at the 
outset, since the field of chemotherapy is a vast one. 
For the reasons explained in the foregoing pages, 
malaria has been selected as the first disease to be 
attacked. 

5* To prepare a compact somi-popular presentation 
of the malaria situation throughout the world, par¬ 
ticularly in our own land, including a summary of 
what is going on here and how it is retarded and 
handicapped by lack of fund.s, for the purpose of 
enlisting public appreciation and support. 

6. To secure funds from interested individuals, in¬ 
stitutions, foundations, firms and others for the sup¬ 
port of the work of the committee, the establishment 
of research fellowships and such other activities as 
will Advance and expedite the achievement of the 
results sought. 

Such a survey is now being conducted to ascertain 
what investigations are under way or planned for the 
synthesis of new and useful aJitimalarials, to compile 
a list of individuals and finns interested in this field, 
just what they are doing and (as far as may bo pos¬ 
sible) in what other directions they are arranging to 
expand. 

Simultaneously, bibliographies, reviews and digests 
of the literature covering various aspects of the prob¬ 
lem are being compiled, but all this work can progress 
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but slowly under existing limitations, and speed ia 
urgently needed; for the medical profession oonfidontly 
predicts a malaria peak this year or next. 

Those individuals, organizations, institutions and 
manufacturers who are willing to cooperate by sup¬ 
plying the information suggested in the foregoing 
pages are requested to cominunicutc with the chairman 
of the coniraittoe, whose address until September 20 
will be Belgrade Lakes, Maine; after that, Havemeyer 
Hall, Columbia University, New York. 

As this committee 1ms been for some time in touch 
with many others interested in antimalarials both in 
this and in other countries and has accumulated oon- 


slderable information of value, it seems to us wise to 
pubUsh this statement, in order that confusion and 
duplication of effort may be avoided and national 
preparedness advanced more speedily, for we have 
been informed that other committees and groups have 
been or arc about to be oiganized to cover much the 
same field, evidently unaware of the existence of our 
committee and its activities. 

Lowell T. Coogkshall 
Leonard H. Cretoher 
Lyndon F. Small 
Torald H. Sollmann 
Marston T. Boqert, Chairman 
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THE ISOLATION IN PURE FORM OF THE 
INTERSTITIAL CELL-STIMULATING 
(LUTEINIZING) HORMONE OF 
THE ANTERIOR LOBE OF 
THE PITUITARY GLAND 

Shortly after proof of the secretion of gonado¬ 
trophic hormones by the anterior lobe of the pituitary 
body had been offered by the work of Smith,^ Zondek 
and Aschheim,^ and a number of later investigators,® 
it wms suggested that the effects of implants or crude 
extracts of the pituitaiy on the gonads should be 
attributed to at least two hormones (follicle-stimulat¬ 
ing and luteinizing hormones). This view-point was 
supported by Fevold, Hisaw and their collaborators 
and, more recently, by work in this laboratory and in 
that of H, M. Evans. However, some investigators 
are not satisfied that more than one gonadotrophic hor¬ 
mone can be extracted from the gland and have 
awaited the isolation of pure hormones which should 
satisfactorily correct the existing confusion with re¬ 
gard to the possible number and effects of the gonado¬ 
trophic. hormones postulated by ^thers. In New 
Bimnswick,* considerable progress had been made in 
isolating a hormone® stimulating the interstitial ceUs 
of the male or female gonads. This material was not 
chemically pure but was found to be free of other 
pituitary hormones. The work here reported describes 
the isolation of this hormone as a pure protein. 

1 P. E. Smith, Anat. Eeo., 32: 22L 1926, 

2B. Zondek and S. Aseliheim, Jtlin, Wsohr.j 6: 248, 
1927. 

a H, B, van Dyke, * ^ The Physiology and Pharmacology 
of the Pituitary Body/* Chicago, 1,1936; II, 1939. 

* K. O. Creep, H. B. van Dyke and B. P. Chow, Jour, 
Siol. Chem., 133: 289, 1940. 

D Evans, Korpi, Simpson, Peneharz and Wonder (Univ, 
Calif, Pub, Anat,, 1: 256, 1936) isolated an interstitial 
ceU-stimulating fraction which was considered not to 
cause luteinization. Later, Evaiu, Simpson, Tolksdorf 
and Jensen {Endocrvnolog^ff 25: 529, 1939) concluded 
that the same fraction can bring about both interstitial 
cell-stimulation and luteinixation* 


The initial extraction of gonadotrophic hormones 
from the pituitary glamls of swine was undertaken by 
a method already described.® The interstitial cell- 
stimulating extract free from other hormones was then 
isolated by a second procedure.* Electrophoretic 
studies were carried out on this preparation in a 
Tiselius apparatus/ using the scanning method of 
Longsworth® for obtaining the electrophoretic pat¬ 
terns. Experiments were performed over a range of 
pH values from about 4.5 to 8.0 at a constant ionic 
strength of 0.05, using the monovalent buffers, acetate, 
caoodylate and dicthylbarbiturate. The results showed 
the presence of three components (Fig. 1 A). After 



Fig. 1. Electrophoretic patterns at pH = 7.85. A—Be¬ 
fore final purification. B—After final purification. 

sufficient separation of the electrophoretic boundaries 
it was possible to isolate two fractions, one containing 
the major component, the other the two minor ones. 
The biological activity was found to be entirely in the 
main component. A plot. of mobility against pH 
showed the isoelectric point of this main component 
to be at pH 7.46. The isoelectric points of the con¬ 
taminating, inert components fell between pH 4 and 5. 

Tliis information made it possible to secure the pure 
hormone by isoelectric precipitation. To a conoen- 

eB. P. Chow, B, (X Gteep and H. B, von Dyke, Jowr» 
JBndoorinoU 1: 439, 1939. 

r A* Tleelius, Tr, Forodoy Boc,, 33: 524, 1937. 

BL. O. Longsworth, Joar. Am, Chem, Bat*, 51; 529|, 
1939 . 
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trated fiolTitioQ of the material studied^ ammonium 
Bolfate was added to one third saturation and the jiH 
was adjusted to 7.3-7.4, as measured by the glass 
electrode. The precipitate, after tlie separation of the 
solvent by centrifugation and the removal of the 
solvent, waa dissolved in water; Batnrated ammonium 
sulfate solution equal to one half of the volume of 
water used was added, and the pH was again adjusted 
to 7.3“7.4. These steps were repeated seven times, and 
the final precipitate was dissolved in a small volume 
of water; the solution was then dialyzed free from 
ammonium sulfate. (The supernatant fluids contained 
considerable amounts of hormone and were set aside 
for further recovery.) The product obtained appeared 
as a single component (Fig. 1 B) in electrophoretic 
analysis of solutions having different pH values, witli 
mobilities of -3.85xl0“» at pH = 4.58, -2.01x10 •* 
at pH = 6.21, and 0,66 x 10 ° at pH = 7.86. The mate* 
rial was found to show the phenomenon of ^^reversibh* 
boundary spreading” which is usually observed with 
globulins. That is, after electrolyzing for a certain 
length of time, reversal of the current results in a 
sharpening of the boundary. This indicates that tlie 
spreading of the boundary observed with increased 
time of electrolysis is not due entirely to diffusion 
but results from the fact that the material consists of 
molecules corresponding to a range of mobility within 
relatively narrow limits. If one takes the view that 
native proteins exist as folded molecules, such mobility 
ranges may be due to minor variations in folding cor¬ 
responding to little or no energy differences, but yield¬ 
ing slight variations in the surface charge distributions 
which in turn resTilt in corresponding mobility valua¬ 
tions. 

Preparations of the hormone in different degrees of 
purity were also studied in the ultraoentrifuge. The 
apparatus used was of the air turbine drive type de¬ 
scribed by J. Bauer and E. Pickels.® The sedimenta¬ 
tion rate was followed by the scale method of Lamm 
and the “sohlieren” method of Philpot as modified by 
Svenssom Both methods gave identical results. The 
< solvent commonly used was an aqueous solution of 1 
per cent, or 0.5 per cent, sodium chloride. In one 
case the solvent was a cacodyla.te solution (pH = 6.2) 
which was used in the electrophoretic studies. Seven 
runs were made on preparations of different degrees 
of purity. The least pure preparation, in which three 
coinponwts Were detected in electrophoretic studies, 
showed four well-separated boundaries. Two of the 
impurities sedimented at a faster rate than the bio¬ 
logically active main component (the fastest at three 
times the rate), whereas the third impurity sedimented 
at bne half the rate of the hormone. A "schlieren” 
dUigrBm of the sedimentation of the pure hormone can 

sf. Svedberg, “The 'tHtaaoentrifuge,*^ Oxford, 1930* 


be m Fig. 2. The diagram represents the posi¬ 
tions of the boundary moving from right te loft at half 
hour intervals under a mean field of 2.37 x 10* cm/soc.* 

-—J /j hr&-- 





Fig. 2. Sedimentixtion patterns of the hormone after 
final purification. 

(57600 r.p.m.). The symmetry of the curves and the 
absence of any displacement of the base line with time 
indicate the purity of the hormone in agreement with 
electrophoretic pattcnia and solubility tests.’The 
average sedimentation constant in a 1 cent, sodium 
chloride solution was 820 = x 10 -^^, the maximum 
deviation from this average value being ^ 1 per cent. 
(An abnormally high value of 82^ = 6.65x10'’^^ was 
j'ound for the eacodylate solution.) The diffusion con¬ 
stant determined in the cacodylate medium was found 
to be 5.9 X 10"^, this value decreasing with time. 

From these data tlie molecular weight may bo esti¬ 
mated to bo approximately 90,000, assuming the value 
0.749 for the specific volume of the hormone. 

An example of the results of a study of the solubil¬ 
ity of the hormone is shown in Fig. 3. The solvent 



Fig, 3. Solubility of the hormone in 0.25M acetate 
buffer, pH = 4.36, containing 21.05 per cent. NaJSO*. 


used was 0.25 M acetate buffer, pH = 4.35, containing 
21.05 per cent, sodium sulfate. The solution remained 
water clear after the first addition of hormone (0.015 
mg N per oc), but became turbid when 0.020 mg of N 
was present in each cc of solvent. The solubility then 
and thereafter was constant (O.OIS mg N per cc), 
althnugh the amount of hormone suspended in the sol¬ 
vent was nearly sixteen times the saturating concen¬ 
tration, Therefore, within the described limits, only 

K’ Close inspection of the plate revealed a faint residual 
traco of the impurity sedimenting slightly faster than the 
hormone. 
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one component wae demonstrated, since the solubility 
of this component 'wiis constant whether the soltition 
was just turbid or whether a great excess of hormone 
was in suspension. These results, agreeing with the 
studies made with the Tiselius electrophoresis appara¬ 
tus and the ultracentrifiige, furnish proof of the purity 
of the horraone by the only other available physical 
chemical test. 

The results of analysis of one specimen of pure hor¬ 
mone were: carbon, 49.37 per cent.; hydrogen, 6.83 
per cent.; nitrogen, 14.93 per cent.; ash, 0.93 per cent. 

All the assays were performed in rats hypophy- 
sectomized at an age of twenty-one days. Injections 
were begun two days later and were given subcu¬ 
taneously once daily for four days.^^ At necropsy, 
twenty-four hours after the last injection, the appro¬ 
priate organs were weighed and then fixed in Bouin's 
fluid. Typical results are shown in Table 1. Owing 
TABLK 1 


Dobo 

tulcroKrams 
of nitrogen 

Mean and S.K. of wts. 

Number 

of rata Body 

gm 

Ant. lobe 
prostate 
mg 

Testes 

ntg 


8 48.5 ± 2.90 

8.49 + 0.649 

130.7+ 6.26 

1 

9 B2.4 + 2.49 

11.01 ± 0.695 

142.0+ 7.36 

2 

0 40.3 ± 3.02 

10.97 ± 0.024 

100.8 + 12.10 

10;;! ] 

6 44,0 + 1.18 

34.68 ±2.130 

209.6+ 7.01 


to stimulation of the testicular intcretitial cells, 1 
microgram of hormone nitrogen caused a significant 
increase in the fresh weight of the anterior lobe of 
the prostate (P=; < 0.06 by Fisher's method of paired 
comparisons). A dose of 2 micrograms of hormone 
nitrogen was required to produce an increase of tes¬ 
ticular weight (P-<0.05). This testicular hyper¬ 
trophy was probably caused chiefly by the action of 
secreted androgen on the germinal epithelium. In 
hypophyseetoraized, immature female ruts, the hor¬ 
mone maintained the interrititial cells. However, if 
it was administered after follicl^growth liad been 
stimulated by follicle-stimulating hormone, it caused 
the formation of corpora lutca perhaps preceded by 
ovulation. Our results indicated that tlie secretion of 
oestrogen did not occur following the injection of 
follicle-stimulating hormone into hypophysectomized 
rats, although the growth of histologically normal fol¬ 
licles was clearly pre»sent. If, however, interstitial 
cell-stimulating hormone was also administered, all the 
morj>hok)gical phenomena of oestnis were provoked. 

Summary 

Interstitial cell-stimulating (luteiniring) hormone 
was isolated from swine pituitary glands. This pro¬ 
tein hormone, having a molecular weight of about 
90,000 and an isoelectric point of pH 7.46, was shown 

i^Bosulta of other investigators indicate that intraperi- 
toneal injection would have provoked a greater rogpdnse. 


to be pure by tests in the electrophoresifl apparatus of 
Tiselius and in the ultracentrifuge as well ae by its 
constant solubility. The hormone stimulated the inter¬ 
stitial tissue of the testis or ovary and caused the for¬ 
mation of corptjra lutea provided that maturing fol¬ 
licles were present. Under the conditions described, 
its minimal effective total dose in hypophysectomiaed 
immature male rats was about 1 microgram of nitrogen 
or 6.7 micrograms of hormone. Extracts of swine 
pituitary with jjurely follicle-stimulating effects did 
not cause oestrus in immature hypophysectomized 
female rats unless luteinizing hormone was also 
administered. 

Theodore Shedlovsky 
A. Rotiiek 

The Rockefellee Institute 
roR Medical Research, 

New York 


R. 0. Qheep 
H. B. VAN Dyke 
Bacon F. Chow 


The Squibb Institute for 
Medical Reheakcu, 
New Brunswick, N. J. 


SYNTHESIS OF THE PYRIDINE ANALOG 
OF VITAMIN 

The concept of isosterism as proposed by Grimm' 
and extended by Erlenmeyer^ has recently attracted 
attention by its possible application with respect to 
the substitution of a pyridine nucleus for the thiazole 
component of the thiamine (vitamin Bi) molecule. 
As part of a general study of various pyridine deriva¬ 
tives in this laboratory, one of us^ recently described 
the preparation of 2-(P-Lydroxyethyl)-3-methyIpyri- 
dine and the condensation of this substance with the 
pyrimidine component of thiamine. Meanwhile, others 
have reported the synthesis of what was assumed to 
be 2-methyl-3-(P-hydroxyethyl)-pyridine, and from 
this the preparation of a substance presumably iso- 
steric with thiamine by condensation with the appro¬ 
priate pyrimidine, Schmelkes* described an isosteric 
vitamin as well as the substances formed by condensa¬ 
tion of what he believed to be 2-methyl-5-(P-hydroxy- 
ethyj)-pyridine with the thiamine pyrimidine. He 
reported anti-polyneuritic activity for the former. 
Baumgarten and Dornow® arrived at Schmelkes' anti- 
polyneuritio substance by a different route and re¬ 
ported its activity as being about on’e-twenty-sixth 
that of thiamine. However, in a later paper, Dor- 

1 Grimm, Katurwm.f 17: 035, 567,1929, 

aErlonmeyer c/ al., ffelv^ Ckm. Aota, 10; 733, 1381 
(1933); 20: 1388 (1937) inter alia. 

9 Flnkelstein and Elderfield, Jour, Org, Chem., 4 : 806, 
1939. 

4 Sohmelkes, Science, 90; 118, 1989; Sohmelkes and 
Joiner, Jour, Am, Ohem, 8oc,t 51: 2662, 1939. 

a Baumgarten and Domow, Ber., 73; 44,1940. 
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now* showed that the assumed P-bydroxyethylpyri- 
dine derivative of both workers was in reality the 
o-hydroxyethyl derivative. The true isoster of thia¬ 
mine has, therefore, not been described, and we wish 
to report its synthesis at this time. 

Ethyl a-(P-ethoxyethyl)-0-aminocrotonate condenses 
smoothly with diethyl maJoiiate in the presence of 
sodium ethoxide’ to give 2-methyl-3-(P-ethoxyethyl)- 
5-carbethoxy-4,6-dihydroxypyridine. Elimination of 
the earbethoxy group in this substance by saponifica¬ 
tion and decarboxylation and of the hydroxyl groups 
by replacement by chlorine and subsequent catalytic 
reduction of the dichloropyridine gave 2-raethyl-3-(P- 
ethoxyethyl)-pyridine (picrate, m. 63-64°; calculated 
for C, 48.7; H, 4.6; found: C, 49.0; H, 

4.4). Cleavage of the ether group in this compound 
gave 2-metliyl-3“(P-hydroxyethyl)-pyridine, the posi¬ 
tion of the substituents in which was shown by oxida¬ 


tion to quinolinic acid. The pyridine crystallizes with 
one wato from chloroform-petroleum ether, and the 
water is not lost on distillation at 0.5 mm. pressure. 
The hydrate melted at 61-62° (calculated for 
CaHijON HgO: C, 61.9; H, 8.5; found: C, 62.2; H, 
8.8). The picrate melted at 123“124° (calculated 
for CuHx 408N: C, 46.9; H, 3.9; found: C, 46.3; 
H, 4.1). The above pyridine was condensed with 
2-inethyl-6-bromomethyl-6-aminopyrimidine hydrobro¬ 
mide to give l-[(4-amino-2-methyl)-5-pyrimidyl“ 
methyl]-2‘methyl-3- (0-hydroxyethyl)-pyridinium bro¬ 
mide hydro bromide, the true pyridine analog of 
thiamine, which (charred at 240-260° dec. (calculated 
for Ci^HaoBr^N^O.HaO: C, 38.4; H, 5.1; found: C, 
38.5; H, 4.6). 

Axn II. Tracy 
Robert C. Elherfield 

Department of Chemistry, 

CoLiTMBiA University 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE USE OF OUTLINE MAPS ON HER¬ 
BARIUM LABELS 

Those who haVc had occasion to use herbarium 
specimens in distributional studies have experienced 
the aggravations attendant upon unsatisfactory defini¬ 
tion of the localities listed on the labels. The problem 
affects not only ecological research and floristic plant 
geography, but also monographic taxonomy. In the 
experimental fields adjacent to taxonomy it is espe¬ 
cially desirable to be able to return to the localities 
represented by herbarium specinu^ns. 

In regions which are well mapped, current practice 
often partially fulfils the above requirement through 
the indication of locality by township and range, by 
county or by latitude and longitude. Even greater 
precision would be desirable for some studies, such as 
in ecology and the genetical aspects of ecology and 
taxonomy. 

For plants from regions which are poorly mapped 
^or for which accurate maps are not generally available, 
such as that visited by the University of Minnesota 
Expedition to Hudson Bay,^ there may be recom¬ 
mended the typo of label illustrated in Fig. 1. The 
outstanding difference between this and the conven¬ 
tional labels is the inclusion of an outline map of the 
area, which results in a slightly larger than average 
size label (as indicated in the figure). There still 
remains generous space on the herbarium sheet for 
the plants and abundant space on the label for further 
data. The indication of the specific location at which 
the specimen was collected merely involves the inser- 

» Domow, Ber., 78 : 863, 1940. 

T Enoevenagel and Fries, Bar., 81: 767, 1898, 

> Abbe, SoiEKGE, n. s., 90: 468, 1939. 



tion of a symbol (shown with an X in the figure) in 
the appropriate place on the outline map on the label. 
The added coat of this type of label is primarily ac¬ 
counted for by the cost of the zinc etching—in this 
case (at local prices) about $1.25. Thus the added 
cost per thousand labtils is negligible. 

The objection might be raised that a simple indica¬ 
tion of latitude and longitude would be sufficient; but 
iu poorly mapped regions an area may be very inade¬ 
quately located with respect to the parallela of latitude 
and longitude. Furthermore, such regions are seldom 
shown in adequate detail even in the best atlases. 

The locations of place names not given on standard 
mai>B and of places wholly lacking accepted names but 
to which temporary or local names have been given 
are clarified through the use of a map on the label. 
Such place names may be elucidated in diaries or in 
field note-books or in general accounts of collecting 
trips. Too frequently, however, these sources are not 
available to, or known by workers in the herbaria to 
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iH^hieh the specimens finally find their way. 
quently, too, such scattered and obscure sources uf 
vital information become lost, and occasionally the 
place names used seem never to have existed except in 
the mind of the collector. 

Since the method here described leads to precision 
in floristic studies and involves only slight additional 
cost in time and money over the conventional m^hod 
of labeling, it should find ready use not only in the 
field of botany but in any field w’here precision in 
recording the source locality of natural objects is of 
importance. 

Erkst C. Abbe 
Donald B. Lawrence 

Univeesitt op Minnesota 

A SPATULATE PIPETTE SERVING AS 
SECTION LIFTER 

Doubtless one of the most distressing manipula¬ 
tions in the histo-pathological laboratory is the hand¬ 
ling of frozen sections of tissue or of transferring oel- 
loidin sections from fluid to fluid. In the first case, a 
partial or total loss of a section is the rule rather than 
the exception. One reason for such high casualty is 
the want of suitable tissue carriers. The most com¬ 
monly used carrier is a glass rod, but to this the tissue 
frequently adheres so completely that destruction of 
the section during the attempt to loosen it and spread 
it out is unavoidable. Some workers employ a spatula, 
a micro-slide or a brush, and though such appear to be 
preferable to the glass rod, considerable loss of sections 
is admitted. 

A former associate, Dr. Baeslack (d. 1929), at the 
University of Wurzburg, manipulated frozen sections 
with pipettes made from glass tubing of various sizes. 
In this way a section remains suspended in its liquid 
medium (water, alcohol, dye, etc.) while being trans¬ 
ferred, and consequently the possibility of the loss of 
the section is reduced to a Nlinimum, since it is not 
touched mechanically until it is placed on the slide. 
But a tube with a round lumen encourages the frequent 
twisting and folding of the section, making it difficult 
to flatten it. The writer overcame this disadvantage by 
making a flattened pipette, as illustrated in Fig. 1. 
The device is published here at the suggestion of Pro¬ 
fessor Knmpmeicr, who was impressed by its sim¬ 
plicity and effectiveness. Its usefulness as a section 
'‘Jifter” or ‘^carrier” has been demonstrated sufficiently 
well in our laboratory to bring it to the attention of 
other workers. 

To make a spatulate pipette, one end of a tbin- 
walled glass tubing with an inner diameter of about 
7 mm (approx. 1 inch) is heated in the flame to plas¬ 
ticity and placed between osbestos-eovered jaws of a 
pair of pliers. To prevent cracking of the glass tube 
as the jaws ore gently squeezed down on it, the asbeittOB 


must of course also be hot With a little praetice a 
uniformly flat ohamhor is made from suitable glass 
tubing, the size of the opening or slit being varied 
according to need; a slit 1 cm long and 2 mm in height 



or width is generally adequate. The tube is then 
slightly bent, as shown in Fig. 1, to make it handier. 
A rubber bulb, as used on eye-droppers, is attached to 
the round end of the tube to complete the instrument. 
It is imperative that the pipette is always clean to 
prevent the sticking of the section to the glass as it is 
drawn into the lumen. For similar reasons any sharp 
edges nt this end of the pipette must be rounded in the 
flame. 

It is hai'diy necessary to add directions regarding 
tile use of the spatulate pipette, so obvious are its ad¬ 
vantages. When transferring a frozen section, for ex¬ 
ample, to a slide, it is allowed to be drawn into the 
slit of tlie pipette slowly and in a flattened condition 
with the fluid in which it is suspended. The middle of 
the slide is then flooded with a little additional fluid 
and the section expelled under gentle pressure so that 
it floats on the pool on the slide. The excess fluid is 
drained or sucked off with the pipette, letting the sec¬ 
tion settle flat on the slide. Should the section be 
crumpled or folded in part, fluid is rushed under that 
part which needs correction, meanwhile tilting the slide 
downward in the some direction; this maneuver pre¬ 
vents the section from separating from the slide. 
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TRENDS IN ENGINEERING EDUCATION* 

By Professor DUGALD C. JACKSON 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


1. Introduction 

Alan Sebger started his most famous poem with 
the lines; 

1 have a rendezvous with death 
At some disputed barricade, 

When Bpring comes back with rustling shade 
And apple blossoms fill the air ; 

I have a rendezvous with death 

When Spring brings back blue days and fair. 

We well may think of those words as we contem¬ 
plate the state of engineering and its past and present 
relation to civilization. The rendezvous calling to us 
us engineers and teachers differs from Alan Seeger's. 

1 Address at annual dinner of the Middle Atlantic Sec¬ 
tion of the Society for the Promotion of Engineering 
Education, May 4, 1940. 


That was a rendezvous with death, but not with failure. 
In our calling of engineering education, we have a 
choice of a rendezvous with sterility and failure, or a 
rendezvous with progress and achievement which are 
helpful to society and associated with service to our 
groups of students. We who are in engineering educa¬ 
tion, and also all who are engineers, have been and are 
being sharply criticized for the outcomes of our labors; 
but it is to be remembered that much which is talked 
and written about education in its various levels and 
orders, including engineering education, and much 
which is talked and written about engineering tech¬ 
nology is shimmering mirage instead of true substance, 
The fact is before us and is a background for what I 
have to say, but I can not elaborate upon this here. 
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Benjamin Franklin is credited vith saying that prose 
writing should be smooth, clear and short. 

The fact that constructive progress in engineering 
education is now stirring is demonstrated by such 
affairs as the admirable mutual relations arising from 
the activity of the Committee on Engineering Schools 
set up by the Engineers' Council for Professional De¬ 
velopment, with which this society is so intimately as¬ 
sociated ; and also by such reports as that of our Com¬ 
mittee on Instruction in English in the Engineering 
Colleges and of our Committee on Aims and Scope of 
Engineering Curricula, both of which reports were 
recently published. We may well wish that the latter 
committee had found it possible to take time to ex¬ 
pound more fully the experience and evidence which 
established the underlying reasons for their beliefs and 
conclusions, for we know that the course of progress 
in erecting such a structure begins with examination 
of data or specimens and their statistical classification, 
as in the development of the various sciences. How¬ 
ever, this report tells us that “engineering education 
rests on a foundation of science, of humanities, and of 
sound relationships rather than on the practical tech¬ 
niques of particular occupations or industries”; and it 
gives a summary of objectives which deserves to be 
read and pondered over. 

I will here deal only with major influences. Details 
are treated in such Society for the Promotion of Engi¬ 
neering Education committee reports as have just been 
referred to, and in the special report prepared on be¬ 
half of the Committee on Engineering Schools of the 
Engineers' Council for Professional Development, en¬ 
titled “Report on Status and Trends of Engineering 
Education in the United States.” This report is long, 
but it is intended for personal study and annotation— 
for which reason it has no formal index. In what fol¬ 
lows, I will try to be exact because philosophical dis¬ 
cussion often takes the character of bartering misty 
thinking among the debaters. ^ 

As long ago as 1893, Professor R. H. Thurston said 
in a contribution to the l^roceedings of this society; 
“Upon the thorough education of our engineers de¬ 
pends very largely the future progress of this nation.^' 
Quite recently, Dr. W. S. Learned, of the Carnegie 
Foundation, has expressed his opinion as follows: “1 
know of nothing more hopeful for society than to com¬ 
bine a good engineering education with a sound phi¬ 
losophy.” Each of these pertinent sayings infers that 
we desire progress, But, what is “progress”? In re¬ 
flecting over this some time ago, I formulated a defi- 
mtion—“Progress involves the development and satis¬ 
faction of wants which are of a higher order." That 
definition leaves us still drifting. What are “wants of 
a higher order”? Truly, wc must look sharply to be 
sure that our rendezvous is with progress and achiever 
ment and not wiUi sterility. 


You 02, Ka im 

2. RSXATIOK of EkQIKEESIKG to ClVUilZATlOK 

“To live, the early Egyptians had to tome the jangle, 
drain, ditch and irrigate their fields. This required not 
only technical advances, but a high degree of social 
discipline. But out of it came a pioneer civilization of 
the world.” Thus speaks a recent analytical history of 
the world. The same statement of conditions may be 
made for the probably equally early settlements of the 
valleys of the Tigris and Euphrates and other favoTr 
able areas. Note that, to live, these primitive peoples 
near' the dawn of written history had to “drain, ditch 
and irrigate.” That is, it was on crude engineering 
that these primitive peoples relied, associated with a 
degree of “social discipline”; and on that combination 
was built their early civilization. Note, also, that the 
“social discipline” already was in the world among 
prehistoric people in Europe, who developed a crude 
engineering which enabled them to construct and live 
successfully in communities. The dwellers' relations in 
each community compelled the gradual formulation of 
codes of ethics and rules of morality. Professor 
Geoige F. Moore, distinguished scholar and authority 
on the history of religion, has said: “Civilization de¬ 
velops only where considerable numbers of men work 
together for common ends. Such unity is brought 
about, not so much by community of bare ideas, as by 
community of the feelings by which ideas are emo¬ 
tionalized and become beliefs and motives.” He far¬ 
ther points out that political, geographical and cli¬ 
matic, and economic features arc not to be ignored be¬ 
cause they may explain peculiarities of particular civ¬ 
ilizations, or their rise or fall—but they “do not ae- 
oount for civilization itself.” 

Thus the seeds of civilization were sown, and engi¬ 
neering aided in that sowing. Engineering and civili¬ 
zation ever since have marched together—each encour¬ 
aging and influencing the other. As the experience of 
man over the untold thousands of years enlarged bis 
intelligence, he improved his engineering and his civ¬ 
ilization profited by it. Communication became more 
readily accomplished between man and man, between 
community and community, and even between tribe and 
tribe; so that practices which added to safety, con¬ 
venience and comfort among one group became known 
and used among other groups even in distant places. 

Cupidity (greed) and the lure of barbarous excite¬ 
ments seem to have ]>een among the first intrinsic hu¬ 
man qualities, and they still are intrinsio. The two in- 
fluences—(1) engineering with its possibilities for pro¬ 
viding health, comfort, convenience and opportunities 
for happiness and (2) the innate cupidity coupled with 
love of barbarous excitement—are antiqpnistio and 
have been so as far book as records go. Morderi orsony 
cruelty, cUrriiptioh, ii^ imd brtifcal; 

wars are dominant features of the record cif all parts 
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dif the world for wbi(^ reoorda remain. If there has 
been any change in the eartent and repercussions of 
ibese horrid activities of man, 1 am willing to place 
my wager on their having become ameliorated (con¬ 
sidering the world as a whole) (Sentury by century 
during the ages only a little. 

Those who paint the bad state of present-day civili¬ 
sation compared with the periods long gone by are not 
scattering original thoughts. That same plaint has 
been heard for millennia of years; and if the retro¬ 
gression has so continued through the years, our far 
ancestors must have been veritable angels—or else we 
now are in terrible cAse. I have discussed this at 
greater length in a small book entitled *^Engineering\s 
Part in the Development of Civilisation/' which is 
published by the American Society of Mechanical 
Engineers, This is a book intended to be read thought- 
ftiUy and reflected over for the purpose of getting a 
better understanding of where we stand as engineer's, 
why we are here, and the what of future opportunities 
and responsibilities for engineering. However, not all 
the learned ancients were sure the world was retro¬ 
grading—^which also is true of some of our moderns. 

I already have referred to the application of crude 
engineering in drainage and water distribution in the 
early aettlemeuts of the Valley of the Nile, the Val¬ 
leys of the Tigris and Euphrates, and elsewhere, which 
enabled the several peoples to live under favorable 
conditions for their early times and to develop notable 
civilizations of their particular types. Most of those 
developments lost their status as a consequence of ex¬ 
ternal and internal wars. The peoples possessing, for 
their times, highly developed arts and technology foil 
before cruder and more hardy hordes. Why this 
should be is not clcaj'. Many questions stand unan¬ 
swered. Did the more leisurely life of art, agricul¬ 
ture and technology cause in the civilized groups a 
touch of abstraction and indifference and a softness 
which made them incompetent for self-protection 
against the invasions of barbarians t Was the over¬ 
throw in all oases the result of wort If not, what 
were the causes underlying the downfall where bar¬ 
barian war was not the cause f 

Especially, was loss engineering skills and tech¬ 
niques the primary cause of downfall of Persian 
and Arabian oivilizations; and of the Arabs in North 
Africa toward and after the middle of the Christian 
Erat What of the Mayans and certain of the an¬ 
cient tribes of the South American Andes ? Were 
their engineering skills (great as they were for their 
times) inadequate to enable them to cope with chang¬ 
ing olimateB or other natural cataclysms, which left 
only the alternatives of adaptation ox extinction f If 
wo had the anawex to all those and some like ques- 
tjicms, th^ we might coTreetly appraise our present 
state*. 


It seems to be a determined historical fact that small 
parcels of land alone, farmed by individual familieB, 
can only support such families in relative poverty. In 
the same geographical locations, large land-owners can 
become individually wealthy through purely agricul¬ 
tural interests, but only by the utilization of human 
slavery or tlie exploitation of driven hired-workers. 
The iutroductiou of local mechanical industries and 
general commerce changes all that The clieapening 
of needed industrial products and the increasing local 
demand for foodstuffs and for raw materials for the in¬ 
dustries make it possible for the small land-owners of 
intelligence to farm with moderate profit and improve 
their level of living, and also possible for the large 
land-owners to maintain moderate wealth while sub¬ 
scribing to reasonable conditions of work and pay for 
their workers. 

Much of the apparent failure to learn by historical 
precedents is due to the fact that the world is new in 
its relation to the minds of each generation; and gen¬ 
erations have an unconscious wish to find the way by 
original experience through the process<»a of trial and 
error. It is in the nature of immature men to be 
wishful thinkers. The same fault is strengthened by 
the practice of historians in former generations to 
extol the glories of dynasties and of military victories, 
and say little about the lives of the masses of people 
and the social, economic and technological conditions 
surrounding them. Historical treatises therefore have 
provided no sufficient touchstone with which to test the 
effects on the life of the musses of peoples which have 
arisen from engineering inventions and engineering 
industries. 

Let me emphasize the fact that engineering is the tie 
which bridges the chasm lying between the mathe¬ 
matical, physical and biological sciences as one abut¬ 
ment and the human phenomena of economics and 
sociology, with their psychological qualities, and which 
jointly constitute political economy, as the other abut¬ 
ment. As a field of learning or of action, politioal 
economy is all bound up with human aspirations and 
passions. It is difficult to spin out uniform and sound 
threads of thought in its field unless and until psy¬ 
chologists identify and deflne the fundamental elements 
in the mainsprings of man's thinking, and then dis¬ 
cover the principal relationships between stimulus and 
response. Many of the misinterpretations of the rela¬ 
tions of engineering with present-day civilization arise 
because so little is factually known regarding these 
psyohologicai elements in man's thinking. It is also a 
fertile cause of misinterpretations that human inci¬ 
dents in histoiy are not more fully and widely known. 

Here is an illustration that man's innate proccifises of 
thinking and acting change very slowly: What better 
description of the qualities exhibited in the ravishing 
ef Austria, Ozccho-Slovakia, Poland, the oocupation of 
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Denmark and the attempt on Norway than the follow¬ 
ing : . that bitter and hasty nation, which will march 

through the brejidtii of the land, to possess the dwell¬ 
ing places that are not theirs. They are terrible and 
dreadful: . . . They shall come all for violence: . . 
This might Avell have been written in the year 1940, 
but in fact, it comes from the Old Testament book of 
Habakkuk, which is supposed to have originated about 
2,400 years ago, and the nation referred to is defltiitely 
named us the Chaldean. The quotation is a transcript 
from tile King James translation, which Avas (irst pub¬ 
lished over thr<Mi hundred years ago. There is no sug¬ 
gestion or inference in the trenchant charge against 
“that bitter and hasty nation” that it was enabled to 
curry on its violent career because the development 
of technology had outrun utility, as the charge is made 
against us to-day.^ It is obvious that man (both indi¬ 
vidually and collcK^tively) has not yet become convinced 
that a life of honesty and fair dealing is more profit¬ 
able in the long run than the reA^erse. An ap]>arent 
profit of the moment still looms larger in most human 
eyes than the dribbling profits of the long run. Here 
is a great field of education crying for the attention of 
sociologists and philosophers. 

As badly off as we may he in this country compared 
with abstract possibilities, we nevertheless have reason 
to hold up our chins. I will quote a bit from one who 
should know, Louis Adamic, Avho him self came to us 
as an immigrant and who now has turned himself to 
the effort to uAvaken in us an uuderstanding of our 
faults and to stimulate a more fully organiTied mutual 
effort to overcome them. Referring to the great pro¬ 
portion of our population who were immigrants or are 
in descent from immigrants, he says that the great ma¬ 
jority of them “are humble folk, Avorkers and farmers 
who skate on thin ice along the margins of our erratic 
economy. Some are or were on relief, though not 
nearly so many as generally imagined .... There is 
no doubt, though, that most of tlfern are economically 
better off here than they would have been in the old 
countries'^ (italics mine). 

It has beem asserted customarily that our relatively 
high level of living for all citizens is due to the won¬ 
derful supplies of natural resources to which the peo¬ 
ple of this nation fell heir. But there is a catch in 
that. Those natural resources would not have raised 
our people to their relatively high level of living ex¬ 
cept for the steady application of a high level of intel¬ 
ligently directed industry associated with the greatest 
development of engineering technology through scien¬ 
tific discovery and invention which the world has ever 
experienced. We can continue in the same route and 
maintain ourselves on a rising level and to an improved 

a The cynically brutal violation of Bolgium and Hol¬ 
land has occurred since the date of this address. The 
analogy with the barbarous Chaldeans is not lessened. 


civilization through the steady scrutiny and improve¬ 
ment of our engineering by farther exertions in the 
field of scientific discovery and invention; and with 
that rests our salvation as a people. Relatively, our 
ethical and altruistic status has been good, but in abso¬ 
lute measure it has much progress to make. 

Before turning to our part as engineers in the great 
problem of our responsibility previously referred to, I 
Avill speak of one other factor. Some 2,000 years ago 
there was put before the AvorJd with astonishing bold¬ 
ness, vigor and viiality the ethical tenet of the brother¬ 
hood of man, in the preachings of Jesus Christ which 
established the doctrines of the Christian religion. 
The doctrine of the brotherhood of man stands to the 
front in no other world-religion. It has been thought 
of as a guide in the Avestern world, with its full adop¬ 
tion to be expectantly worked for. We now know that 
the expectation has been over-optimistic, for the tenet 
has not secured a firm hold among certain of the 
peoples of the world even in the Occident. However, 
the Aritality of the doctrine is proved and its qualities 
impose an additional responsibility on the followers 
of engineering—and especially on those of us who live 
in America, where our substantial freedom of thought 
and effort is established. 

Ijct us now think of what engineering education isl¬ 
and why it is. Mathematics, chemistry, physics are 
largely analytical; political economy is still largely in 
the classification stage of development; engineering 
(including invention) is synthetic in the ultimate, be¬ 
cause it builds up by transfusion the scientific proc¬ 
esses into human welfare. Engineering and civiliza¬ 
tion originated in an association with human welfare, 
and both continue to exist because of this continued 
relation with such welfare. We must accept the fact 
or we are not luJly qualified engineers. As the poet 
Horace says, “The grajHi^a in the raisin.” We can not 
dodge the fact. 

Engineering education has for its purpose the pro¬ 
vision for its students of knowledge and wisdom in 
certain fields. This requires a reasonably successful 
effort on the part of the students to become filled with 
a knowledge of facta of nature and their relationaliipB, 
and with facts regarding man and his relationships, 
and to become w^ise ia adapting the phenomena of 
nature to the service of man. Thus stated, the total 
field is seen to be illimitable in its scope, and indi¬ 
vidual students choose defined portions in accordance 
with their tastes. In the early days of formal engi¬ 
neering education, the situation was relatively simple, 
because so little of the total scope of engineering was 
as yet drawn into an intellectual discipline or a series 
of such disciplines. Most of us then expected to deal 
with structures or means of transportation, or perhaps 
both, and the relations of these to public welfare were 
quite definite. But we now have a series of disciplinee 
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amongst which each student chooses that which he 
prefers to follow in a major way; the activity in sci¬ 
entific discovery and invention has resulted in a vast 
scope of engineering industries, for which the relations 
to human welfare are no longer definite; and study of 
these relations has become a compelling part of engi¬ 
neering education. 

It is here proper to introduce the reminder that 
stale minds do not come to greatness in engineering 
any more than they do in poetry, music or art; and 
the engineering teacher who is commonplace in his 
teaching of engineering topics is merely opening to 
his students the entrance gate to the broad highway 
of mediocrity. Engineering is of the intellect and 
engineering education in its higher development must 
be an intellectual education—but cultivation of the 
imagination, associated with the quality of ^^carrying 
through^' projects concretely, is a sine qua non. The 
inventor-genius of American engineers has held a great 
part in the development of a high level of living in the 
country and it continues in its good effect. This should 
not be forgotten in planning engineering education. 
Here is a frontier which can not be pressed back or 
exhausted while American intelligence is maintained, 
however ar,lively the exploitation of the frontier's fig¬ 
urative forests and the turning of its figurative sods 
are carried on. 

3. How We Are Meetikg Oor Responsibilities to 
Society 

From the foregoing, it is easy to see that we are 
resting in a situation where the engineering schools 
have special I’osponsibilities becaus<3 education is not 
a thing in itself but it is, if properly visualized, for 
each individual a preparation for living in the setting 
into which his ambitions lead him. That means that 
engineering education must be aimed at a sound scien¬ 
tific foundation for engineering, accompanied by an 
adequate undex’standing of the influence which prog¬ 
ress in engineering exerts on the life of each student 
and hie fellow citizens. We have a nation in which it 
is intended that men may independently enterprise, 
build and produce to their own benefit, but with due 
consideration to the welfare of their fellow citizens 
and their fellowmen throughout the world. For this 
environment the engineer must be strong in his char¬ 
acter; and for the purpose be must not only have 
knowledge of nature's x>henomena and the character¬ 
istics of men, which lie at the heart of engineering, but 
he must observe acutely, think accurately, express his 
thoughts both honorably and cogently, and understand 
and interpret the truth or untruth in the expressed 
thoughts of others. In the early days of engineering 
education, the technical aspects were mainly thought 
of—and the engineer who came to influential place 
in the profession was compelled to learn the rest mostly 


by experience. Happily, the trend of engineering edu¬ 
cation during the past twenty-five years has brought 
those latter aspects into the rea.lm of the formal edu¬ 
cational processes, while the exact details of technical 
practice have been left more largely to the school of 
experience. Thus we have recognized a responsibility 
to society, the depth of which has affected our pro¬ 
fessional attitude. 

If we add to the foregoing a sense of wise tolerance 
for conflicting views which are sincerely expressed and 
not logically controvertible, we have reached the scope 
of a truly liberal education. It is one which responds 
to the definition of the poet Milton (given in his 
“Essay on Education”) that a complete education is 
one which fits a man to perform “justly, skillfully 
and magnanimously” within his sphere. The impor¬ 
tance in the affairs of society of this last-named fea¬ 
ture of tolerant consideration of sincerely exprt'ssed 
views of others has of recent years, it seems to me, be¬ 
come more strongly impressed in all scientific circles, 
including engineering; but we can serviceably give 
more thought to its emphasis in engineering educa¬ 
tion. It very likely is in the selection and training 
of teachers for important places in engineering educa¬ 
tion in which this emphasis should primarily be placed. 
Of the young teachers we may well say that when the 
tree is of good root, the fruit will he got)d. But, to 
secure the best, the tree must be properly cultivated 
and sprayed. 

However, tlie responsibility of engineers to society 
can not be fully mot by t>eachers alone. As the poet 
Horace said, in effect, of resimnsibility for hospitality, 
“No matter how good your wines may be, you must 
also be sure that you use a high grade of oil on the 
fish”; and we must get our students to reflect on the 
economic and social implications of engineering, with¬ 
out lessening their masteiy of the scientific relations. 
The tendency for solving this problem in engineering 
education is to put more responsibility on the indi¬ 
vidual students for specific and general study within 
their chosen fields—with sympathetic direction and 
supervision by members of the teaching staff. This 
puts, within limits of a prescribed scope, the degree 
of responsibility on the students for their self-oducor 
tion and enables each one to go as far within the par¬ 
ticular scope as he can and will. This may sound to 
some ears like an exhibition of unfair partiality, but 
we must remember that the oak and the palm require 
different qualities of nurture in order that each may 
grow to its greatest prosperity and fruitfulness; and 
that each one, though different from the other, is of 
value in its individual degree. 

Examinations determine whether each student has 
achieved at least as much as some assumed minimum. 
Those who can not achieve the minimum are not alto¬ 
gether without merit; and fain play requires that they 
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should be aided in the effort to enter a more appro¬ 
priate channel. A few engineering schools have awak¬ 
ened to this fact and are utilizing vocational advisory 
measures for this and other purposes. Common aemse 
consists in seeing tilings as they are—and this altitude 
responds to the sentiment of fair play. The elimina¬ 
tion of the shallow-minded from among the pursuers 
of engineering education is an economy; but, prin¬ 
cipally, it is desirable for the avoidance of over-culti¬ 
vation which causes mental sterility like the sterility 
of sub-marginal land which has become exhausted from 
over-cultivation. We can not afford to be unsympa¬ 
thetic or snobbish in the engineering schools. Our field 
includes applications to general welfare of the teach¬ 
ing of science and experience; and we may remember 
that a deep fault of some peoples has arisen from the 
attitude of powerful educated groups who have sneered 
at the weakness of the masses and opposed their rise. 
Our attitude ought to be one of sympathetic aid toward 
directing each individual into an environment for 
which he is fitted. Engineers in practice must deal 
with tremendous numbers of people who are incom¬ 
petent to substitute in their work, but whose own work 
is highly needful to the success of theirs. 

Some educators ai^e that special sectioning for 
classes and special provisions for the more active- 
minded and sound-thinking students are objectionable 
because they do not comport with democracy. How¬ 
ever, this is a false argument. In no society are all 
people alike, whether the society is democratic, aristo¬ 
cratic, totalitarian, communistic or what not in form. 
In a democracy all people should be established in 
equality of rights, but likeness in quality of mind and 
ambition is not to be had. TJie problem in democracy 
is to enable each individual to achieve to the extent 
of his ability the practical benefits for himself and the 
body politic. Intense regard for the very best accom- 
plislunent available in an individual is the touchstone 
for establishing a good reputation. As a consequence, 
special sectioning of classes in the engineering schools, 
according to the mental-speeds and abilities of the in¬ 
dividual students, is truly democratic. 

Moreover, it k just and right that engineering stu¬ 
dents should exert the effort for self-education, because 
the benefit accrues to them individually, as well as to 
society. J f each one of us hero will reflect on the status 
of those who are outstanding among his associates, I 
feel sure that he will become convinced that in most 
cases concentrated self-choMn study and keen observa¬ 
tion of the consequences of experience are the founda¬ 
tion of the elevated achievements. Engineering stu¬ 
dents should learn in the engineering sohool, if they 
liave not learned it before, that the moment one quits 
in the effort of self-education and demands to '^be 
taught,^' one simultaneously turns one's back on one's 
mdividual progress in the profession; but that, as long 


as one studies and gains additionally the benefits of life 
and experience, one may expect the efforts to be re¬ 
warded. 

Happily, these principles are gaining stronger hold 
among the engineering teachers. Conventional, pedan¬ 
tic and treadmill practices are losing fashion in the 
engineering schools, pre-digested text-books are not so 
widely popular as formerly, and the encouragement of 
independent student thought and effort is more in the 
style. Easing of the load of conventional class-hours 
of work assigned to the teachers is needed in many 
institutions; and advantage would be derived thereby 
for students and for the engineering profession—even 
though the result should be that fewer engineering 
details are dwelt upon by the curricula. A wider use 
of the exchange of professors among the engineering 
schools would be helpful in accelerating this reform, 
by broadening the bases of experience enjoyed by 
individual teachers. 

Most of us here are engineers and teachers of engi¬ 
neering subjects. We thus are bound in two profes¬ 
sions—engineering and pedagogy. Engineering is a 
research occupation which holds our hearts' interest, 
but we have come to appreciate the importance of 
sound pedagogical reasoning—or we ought not to hold 
our posts of teachers. We also have come to a lively 
appreciation of the importance in engineering cur¬ 
ricula of the arts of expression (i.c., the languages and 
drawing) and of political economy which comprises 
economics and sociology, because of the important part 
that the utilization of the former plays in every influ¬ 
ential man's life, and the tremendous effect that engi¬ 
neering plays, and has played, in the economic life of 
the nation and tlje development of the national, social 
and political life. We also appreciate the desirability 
of acquaintance with recreational fields of the nature 
of music and art and literature. 

As engineers, we arc jealous of our mastery in our 
particular engineering topics and, as good teachers, we 
wish to teach and inspire within their boundaries; 
that is, on ground which wo know best and in areas 
within which our inquiries may be most interesting to 
us and fruitful to the nation. We understand the im¬ 
portance to our students of becoming skilful in the arts 
of expression and qualified in knowledge within the 
field of political economy, and we ought to insist that 
only masters in those fields should be drawn upon to 
teach those -tenets to our students. We ought not to 
desire to ourselves control the teaching of these sub¬ 
jects, because they are not of our mastery and the 
topics of our own mastery ought to hold us each indi¬ 
vidually bound. 

In this we have been hesitant and have failed to 
lend full sympathy and encouragement to the teachers 
in these collateral fields. Indeed, these coUatarnl ^ 
partmmits often have been looked upon os onee 





nothing more aubstaiitial to offer in our eduoational 
setting than a rather thin entioism. As a matter of 
facti it would be good for all ooneemed to invite them 
to pj'ove their interest in solid contributions to edu¬ 
cation for fully rounded professions. This more sym¬ 
pathetic attitude by the engineering professors toward 
the collateral departments appears to me to be gradu¬ 
ally expanding—but it is worth while to empliasize 
the lesson of hearty ooo|>6ration of all departments 
for general benefit and for the best interest of over- 
lapping features of the work, remembering that co¬ 
operation connotes friendly concurrent tdtort by a mul¬ 
tiple of individuals. 

Respecting purely recreational topi^ we all recog¬ 
nize that substituting evanescent material in an under¬ 
graduate curriculum in place of substantial basic 
studies is like substituting second-rate concrete in an 
edifice where only marble is appropriate. However, 
there are certain features needed to support our work, 
and happily it is common observation that students in 
the engineering schools that arc located in large cities 
take general advantage of the excellent opportunities 
to hear fine music and see groat art; and interest in 
their doing so is expressed often by members of the 
engineering faculties. It is iny inference that the radio 
carries much good music to engineering students in 
engineering schools located in the lesser cities. Op¬ 
tional studies now are available for stimulating these 
interests and interest in literature as well as world 
interests. 

And now 1 imagine that you are bursting with the 
question, Why should engineers be held responsible 
for guarding their work from diversion into paths 
which are harmful to civilixation, while research scicn- 
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tists are not held responsible for making useful ap- 
plicati<ms of their discoveries t 

The statement of the question shows the answer. 
Engineerix^ is the art of directing the forces of na¬ 
ture for the service of man-“"and any diversion to dis¬ 
service is false. We may condone a cloistered attitude 
on the part of research semutists, although we may 
r^^Tet the withdrawal of able men from reflection on 
the duties of citizenship. But engineering is as deeply 
involved in the economic aspects that arise from it 
as it is in the scientific aspects from which it springs. 
As individuals we can not control the misuse of our 
works, but it is a duty of the engineering schools to 
impartially expound to their students the various eco¬ 
nomic and social influences that may arise from engi¬ 
neering, We need more clearly defined research into 
the serviceable and the disserviceable effects that may 
arise from engineering which springs out of scientific 
discovery and invention, so that the great populations 
of the world may better know how to avoid the dis- 
serviceable. 

In the meantime, it rests with the engineering schools 
to put before their students the truism that untoward 
events arise out of human errors, angers, jealousies, 
vanities, selfishnesses and greeds; while fortunate 
events arise out of the developed sense of mutuality 
of interest among individuals and nations—which 
sense leads to platforms of generous fair dealing. 
Here is whore we are now most deficient in our efforts. 
The problem of improvement is a difficult one, but I 
have seen such magnificent improvement in engineer¬ 
ing education during the lust holf-centuiy that I am 
filled with the optimistic belief that this problem ulti¬ 
mately will be solved. 
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JOHN BLIOT WOLFF 

Thio death of Professor John E. Wolff brings to an 
end a close association and friendship of more than 
forty years which for the writer of this note has been 
a major influence in his scieutiflo work. Our acquaint¬ 
ance began in 1896 when he called me to Harvard to 
help in the reorganization of the mineral collection of 
which he hud recently been mad© curator, Wolff was 
conducting courses in p©trogr*^)hy and mineralogy in 
a newly organized department closely associated with 
the department of geology. Instruction in miner¬ 
alogy was within a few years placed in my hands, 
and Wolff devoted himself to petrography and op¬ 
tical mineralogy. His interest in the Mineralogical 
Museum grew with the years, and he gave a large 
portion of his time to its improvement. He added to 
it larg% from his private means since it was not at 
tt^at time ^flowed* Bte ato provided instromental 


equipment for tlic laboratories and equipped a chem¬ 
ical laboratory where he did quantitative work of 
great accuracy. 

Wolff studied witli Rosenbusch in Heidelberg in 
1884-85 and was one of the first to teach in this coun¬ 
try the then recently developed science of microscopi¬ 
cal petrography. He was much in the field in his 
earlier years; with Shaler in Kentucky; with Pum- 
pelly in the Transcontinental Survey for the North¬ 
ern Pacific Railway; and as a geologist of the United 
States Geological Surv^ey, working in western Massa¬ 
chusetts and northern New Jersey. His rnwne ap¬ 
pears as co-author with Pumpelly of the monograph 
describing the Hoosao Tunnel section through the 
Berk^res, he having done the optical petrography 
as well as much of the field work for that study. 

Be took part in the International Geological Con¬ 
gresses of 1900 in France; of 1906 in Mexico; of 1910 
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in Sweden; and of 1913 in Canada; and from all 
these trips he brought large and carefully selected 
collections of rooks for use in his teaching. The big 
hammers that he carried in order to secure fresh 
Bpeoimens were famous, and other members of theae 
excursions gathered around him to share the results 
of his spoils. 

While in Montana in 1883 on the N.P. Survey he 
visited the Crazy Mountain group and discovered the 
peculiar alkali rock-type to which Rosenhuach gave 
the name thrralite. He revisited this mountain group 
twice, mapping and collecting additional specimens of 
its varied igneous rocks; and all the r(*st of liis life 
was more or less devoted to the study of this material, 
his linal rep(jrt appearing in 1938 in the Bulletin of 
the Geological Society of America. 

Pi'ofessor WoIfF^s most important contribution to 
the development of the department at Harvard so 
long in his care was in securing the Hftlden endow¬ 
ment. Albert F. Holden, who graduated in 1888, was 
a very successful mining engineer. Early in his pro¬ 
fessional career he began to collect the minerals found 
in his mines and ultimately accumulated an important 
collection. Holden intended his minerals to go to 
Harvard and therefore kept in close touch with Wolff 
in order that his collection might supplement rather 
than duplicate the Harvard cabinet. When in 1913 
Holden realized that his career was destined to (jome 
to an untimely end through an incurable disease, he 
conferred with Wolff as to the form and wording of 
the munitlccnt bequest with which he had determined 
to endow the Harvard Mineralogical Museum. He 
died before the end of the year, and his minerals 
came at once to the university. Professor Wolff, dur¬ 
ing the next few years, spent all his free time incor¬ 
porating into the exhibition cases the more striking 
specimens from Holden’s collection. 

It was not until eight years after Holden’s death 
that the trustees of his estate were able to turn over 
to the university the endowment fund. When it had 
been received in 1922, Wolff decided that the event 
marked a proper termination of his active service for 
tlie museum and the department of mineralogy and 
petrography. He tlmrefore retired at commencement, 
1923, and left to the writer the acceptable tusk of 
caiTying out the intent of Mr. Holden, to raise the 
Harvard Mineralogical Museum to an equality with 


the best, a task made possible by the generous funds 
provided. Wolff also gave his own considerable es¬ 
tate, subject to a life annuity, to the university in the 
form of the John E. and Philip Wolff Fund, the in¬ 
come of which, after his death, was to be devoted to 
the growth and use of the collection to which he had 
devoted so large a part of his life. 

Immediately upon his retirement Wolff sold his 
Brookline house and removed to Pasadena, California. 
His letters after settling in the comfortable now home 
w'hich he established there were full of delighted ap¬ 
preciation of his freedom from routine cares and of 
the comfort of a mild climate. Always an enthusi¬ 
astic motorist, he provided himself with a car espe¬ 
cially equipped for travel in the desert, and Death 
Valley became his familiar touring ground during the 
winter months. He made a si)ccial study of the tragic 
story of the Manley party, first to cross that famous 
depression, and publi.shed a pamphlet on their prob¬ 
able route. It wjis often his custom to drive there, 
alone or with a eompanioTj, camping by preference 
near a lonely farm high on tbe Panamint Uangc. 

Knowing the desert so well from his long experi¬ 
ence, it seems unfortunate that he should have set. out 
alone, at his advanced age of 83, in the midst of the 
summer heat, into the Mojave Desert upon what 
proved to be his lust trip. He was found in Ids car, 
which wms hopelessly sanded, having died apparently 
from heat exhaustion after using all his resources to 
extricate his machine from the desert sands. 

Wolff was of a retiring nature, and it was not easy 
to penetnite his reserve. Those who had lived with 
him in camp say that there Im relaxed and revealed 
his intense enjoyment of life in the open. Gentle 
and kindly he was, and bis purse was always open 
to those who needed aid. He was a musician, and 
after he ceased to be able to play the piano his Vic- 
trola became his greatest solace. His house at Pasa¬ 
dena was full of the latest optical and microscopical 
equipment, which he used up to the time of his death. 
This is not the place to tell of the domestic afHictions 
which left him a lonely soul. My last visit with him 
six months since left me with the sad a.ssuranee that 
he was failing rapidly, and I cun not grieve that he 
died as he did in the open desert wastes which he had 
grown to love so well. 

Charles Palache 


SCIENTIFIC EVENTS 


THE PISH AND WILDLIFE SERVICE 

Pi/KSUANT to the President’s Reorganization Plan 
No. HI, and House Joint Resolution 561, the Bureau 
of Fisheries and the Bureau of Biological Survey was 
on June 30 consolidated into a new bureau to bo 


known as the Fish and Wildlife Service. It is be¬ 
lieved that this consolidation will provide many ad¬ 
vantages to both bureaus, and that it is further evi¬ 
dence of the interest of the Administration in the con¬ 
servation of fish and wildlife. 
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A Btateoaent made by Charles E. Jaekson, assistant 
director of the Fish and Wildlife Service, is published 
in The Fisheries Service Bulletin. It reads in part: 

Within the span of a fow months we have twice been 
swept into the stream of progress by the President’s ro- 
orgaaization plans. Each move has been in the interest 
of a bettor program of conservation of national resources, 
and efficiency of operation in implementing that program. 
In July, 1939, placed administratively under the guidance 
of the TTnited States Department of the Interior, we went 
on to a fuller opportunity for development. With the 
merging of our forces and those of the Biological Survey, 
we should find even greater scope for our activities, more 
ease of movement and bettor hope for expansion of our 
services to the country. 

The following is a typical example of the many advan^ 
tages to bo gained by the integration of the two bureaus: 
Supplementing the *‘91-bilUon acre water farm,” upon 
which it has been our task to guide aquicultural activities 
for the past 7 decades, will be an additional 14 million 
acres of federally protected wildlife refuge land. A vast 
portion of this land embraces both fresh- and salt-water 
areas wherein we may carry out necessary experiments in 
the conservation of aquatic life. There also are many 
favorable streams witliin those areas which may be re* 
stocked with fish; thus creating additional recreational 
areas for sport fishermen. For the first time in our his¬ 
tory we shall have fish, as well as game, refuges—a soven- 
loaguo boot step in the direr'.tion of fishery conservation. 

Tlie President’s reorganization plana have brought 
about a renaissance of the bureau in which all our efforts 
will be augmented by those of a staunch ally whose 
broader purposes have, like ours, been useful conservation 
of our country’s natural resources. 

REPORT OF THE SUB-COMMITTEE OF THE 
AMERICAN INSTITUTE OF CHEMISTS ON 
LICENSING OF CHEMISTS IN NEW 
YORK STATE 

A SUB-COMMITTEE of the Aincrioan Institute of 
Chemists on the licensing of chemists in New York 
State has made public its report. The committee 
consists of Foster D. Snell, chairman, Dr. R. E. Kirk 
and Dr. Maximilian Toch. This committee started 
the year 1939-40 with a bill which had been drafted 
the previous year. 

The following is a summary of the report: 

The bill was introduced by Senator Esquirol and in the 
House by another representative, in neither case under the 
direct sponsorship of The American Institute of Chem¬ 
ists. It was therefore printed on February 7, 1940, as 
Senate Bill 1111, and at some similar date as a correspond¬ 
ing House bill. 

A conference was held by your chairman and Dr. Maxi¬ 
milian Toch with Governor Xichman in regard to this bill. 
This could be summarized simply to the effect that Gover¬ 
nor Lehman stated that he would not sign such a bill even 
though it were passed by the legislature unless he were 
advised by the regents that it had their approval. 


On February 24 a conference was held with Dr. Milton 
K. Loomis, associate commissioner for higher education. 
The summary of some two hours ’ conversation can be very 
brief. The bill as drafted would have the opposition of 
Br. Loomis, who is in responsible charge of administration 
of such licensing acts. While he could not, of course, ex- 
I)reas the opinion of the regents, a definite inference was 
obtained that the regents would also oppose the bill in the 
form in which it stood at that time. There grew out of 
the conference the suggestion that licensing of ehomistH be 
handled by permissive legislation parallel to the way in 
which certified public accountants arc registered. A draft 
of a proposed act pursuant to this suggestion was pre¬ 
pared. 

At this point, therefore, the chairman who bad been 
conducting those negotiations personally call (id a meeting 
of the licensing commit.te(? and presented this i>roposal to 
them for action on March 19, The committee on licensure 
approved th<i proposed change. It was tlmn i>reseTitcd to 
the council iii n subsequent meeting on the same day and 
also had the approval of the National Council. 

The plan of the future schedule of the bill is ns follows. 
It is oxjjocted that tlje present draft will be carefully gone 
over for revision by members of your committee durmg the 
summer. Fairly early in the fall it should bt^ presented in 
draft form to Dr, Loomis and the members of the Board 
of Regents for consideration. As soon os the election is 
over and bofort? the legislature convenes, it should be pre¬ 
sented to the chairman of the Committee on Education in 
the Senate and in the House for their consideration. It 
is hoped that U can be arranged that these chairmen wdll 
present it as their bill to the 1941 legislafuro which con¬ 
venes immediately after the new year. Provided it has 
their blessing and provided there in no serious opposition, 
it should pass the 1941 legislature. 

The comrnii.I.ee has cooperated very closely witli Dr. 
Charles L. Parsons, secretary of the American Chem¬ 
ical Society, in all the above matters in tln^ }>eli(*f that 
it was only by coo])ei'ation rather than competitive 
effort that substantial and suitable accomplishment 
could ensue. 

THE COLLEGE OF ENGINEERING OF COR¬ 
NELL UNIVERSITY AND AMERICAN 
INDUSTRY 

A PROGRAM of cooperation with American industry 
to train promising young employees as engineers has 
been announced by Dean S. C. Hollister, of the College 
of Engineering of Cornell University. The plan will 
ufle part of the incfnne from the $2,000,000 John Mc¬ 
Mullen Scholarship Fund to create John McMullen 
Industrial Scholarships for apprentices in industry se¬ 
lected by officers of the companies as men whose value 
would be inert^ased by a college education in engirieer- 
ing. Industries have for many years provided funds 
for scholarships and fellowships at Cornell and other 
universities. This program reverses the usual pro¬ 
cedure, since th(^ university provides the funds for 
educating men chosen by industries. 
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ElndorBement of the program has been given by 
numerous leaders of industry, following the successful 
esqperiment worked out with the General Elcctrie 
Company during the past year. Last September two 
faigh-sohool graduates from the four-year G. E. ap¬ 
prentice training course were awarded McMullen 
Scholarships of $400 a year, paying full tuition during 
the four- or five-year courses they chose to pursue. 
Both have made excellent records in the College of 
Engineering. 

The Board of Trust<^es has now authori^Aul the 
award of four such scholarships each year, inukirig an 
eventual total of at least sixteen. The number may be 
further increased. Scholarship-holders must be high- 
school graduates qualified to meet the regular entrance 
requirements of the college, must have served some 
time as workers in industry, preferably in a regular 
training course, and must be recommended by their 
employers as men of special ability whose careers 
would be helped by a college course in civil, elec¬ 
trical, mechanical or chemical engineering. It is con¬ 
templated that the McMullen Industrial scholars ^vill 
return to the same organization by which they were 
previously employed. 

In a statement made by Dean Hollister he says: 

The CoUego of Engineering is glad to have such stu¬ 
dents because they have already demonstrated initiative 
and a talent fur engineering. As men who have acquired 
skill in the mechanical tt^chniques of industry, they have 
a practical point of view from which to approach engineer¬ 
ing’ problems professionally. Furthermore, because of 
their maturity and their practical experience, they have a 
clearer idea of thoir own objectives and of the value and 
meaning of our technical courses. Officers of industrial 
concerns are glad to recommend thefr superior apprentices 
to us, because they know that four or five years of college 
training in engineering will make them more effective 
employees. The program is especially beneficial to the stu¬ 
dents, because it gives thorn college training at a time when 
they are best able to assimilato it an^ nso it to qualify for 
better positions in fields already chosen. 

Applications for the four scholarshipa to be awarded 
in September are now being received by the college. 
This new use of the John McMullen Fund, the bequest 
of the late president of the Atlantic Gulf and Pacific 
Company, will not diminish benefits received by other 
students. The College of Engineering is completing 
the annual selection of more than thirty secondary 
school seniors from all parts of the country for four- 
or five-year McMullen Regional Scholarships, and 
fifteen McMullen graduate scholars have been ap¬ 
pointed. In addition, more than fifty students in the 
three upper classes next year will receive aid through 
McMullen undergraduate seholar^ips. One out of 
every six students in the College of Engineering now 
receives some sort of aid from this fund, which is eon- 
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tinoaUy being increased by the inoomfl from ^rtoek is 
the company. 

THE PAN-AMERICAN CONGRESS OF OPH¬ 
THALMOLOGY AND OTOLARYNGOLOGY 

Tektative plans for the meeting in Cleveland on 
October 11 and 12 of the Pan-American Congress of 
Ophthalmology and Otolaryngology have already 
been reported in Science. 

The first event of the congress will be a joint ban¬ 
quet with the academy on Wednesday evening, Octo¬ 
ber 9, at which Dr. Frank Brawley of Chicago, presi¬ 
dent of the academy, will preside. On Thursday 
afternoon, October 10, the official delegates appointed 
by the various governments will meet with represen¬ 
tatives of ophthalmologic societies to draw up a con¬ 
stitution and make plans for future meetings. Official 
recognition of the congress will be extended by the 
city of Cleveland at a reception on Friday evening, 
October 11. 

The scientific program will occupy both Friday 
and Saturday. Papers will be divided equally be¬ 
tween speakers from the Latin American countries 
and those from the United States, Papers in Span¬ 
ish or Portuguese will be discussed by Bnglish-speak- 
ing physicians, and tliose presented in English will be 
discussed by Latin American speakers. Slides show¬ 
ing a resum4 of each paper will be shown on a Boreen 
in the two languages other than the one being spoken. 

Among those from South American countries who 
will appear on the program will be: 

Dr. Poreiru Gomes, chief of an eye clinic at the Goiieral 
Hospital, Sa5 Paulo, Brasil. 

Dr. Cesario de Ondxade, professor of ophthalmology, 
Faculdade de Medicina, Cirurgia y Pharmacia, Bahia, 
Brazil. 

Dr. A. Vosquez Barriere, professor of ophthalmology, 
on the faculty of medicine of the ITniversUy of Montevideo, 
Uruguay. 

Dr. Carlos Charlin, professor of ophthalmology, Univer¬ 
sity of Santiago, Chile. 

Dr. Santiago Barreneehea, assistant professor of oph¬ 
thalmology, University of Santiago. 

In addition, there will be Dr. Arturo Quevedo, Guate¬ 
mala City; Tomas R. Yanes, Habana, Cuba, editor of the 
Beviata Cubana de Oio^Nevro-Oftalmiatria; Rafael Silva, 
Mexico City, for many years secretary of the Sociedad 
Mexicana de Oftalmologia y Otorinologia; Manuel U. 
Troncoso, formerly of Mexico and now of New York, and 
Manuel Marquez y Rodriguez, formerly a prominent oph¬ 
thalmologist and teacher in Madrid, now living in Mexico 
City. 

Among those who will diBcUsa papers presented in 
English will be: Drs. Horacio Ferrer, Habana; Mendonoa 
de Barr 08 and Feliciano Penido Buntler, Ba5 Paulo; 
Heitor Marback, Bahia, and Anicoto Solares, La Pkit, 
Bolivia. 
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SCIENTIFIC NOTES AND NEWS 


Sib Owvbb LooaB, who was from 1881 to 1900 pro^ 
feSBor of physics and mathematics at University CoU 
l^e, Liverpool, and from 1&(K) to 1919 principal of 
Binningham University, died on August 22 at the age 
of eighty-nine years. 

Db. Philip Foz has been requested to resign from 
the directorship of the Museum of Science and In¬ 
dustry, Chicago, by the newly elected president, 
Ijenox R. Lehr. As has already been recorded in 
SciENCB, the first action of Mr. Lohr was the sum¬ 
mary dismissal of nine of twelve members of the staff, 
including five of nine curators and others in key 
positions. 

Db. Charles Packard, of the Institute of Cancer 
Research at Columbia University, was appointed di¬ 
rector of the Marine Biological Laboratory at Woods 
Hole at the annual meeting of its Board of Trustees. 
He had been associate director since 1938, and pi'evi- 
ously had served as clerk of the corporation for seven 
years. At the corporation meeting, Drs. C. W, Meta, 
Harold H. Plough and Dugald E. S, Brown were 
elected members of the Board of Trustees. 

The degree of doctor of engineering was conferred 
on the occasion of the commencement exercises of the 
South Dakota School of Mines and of the Michigan 
College of Mining and Technology on John Van 
Nostrand Dorr, consulting metallurgist, president of 
the Dorr Company, Inc., of New York City, **in rec¬ 
ognition of his contributions to chemical, metallur¬ 
gical and sanitary engineering practices.” Mr. Dorr 
gave the commencement address at both institutions. 

There was recently unveiled in the Mississippi 
State Chemical Laboratory a bronze tablet that reads 
in part; **A tribute to William Flowers Hand, scien¬ 
tist, whose unselfish service, tireless energy and devo¬ 
tion to the education of youth of Mississippi and 
whose distinguished activities as State Chemist merit 
the naming of this building in his honor.” In taking 
this action the Board of Trustees said that they were 
4 grateful “for the fine work that Dr. Hand had done, 
was doing and would do in the future for the State 
of Mississippi.” Dr. Hand has been professor of 
chemistry and state chemist for forty years, dean of 
science for twenty-five years and vice-president of 
Mississippi State College for six years^ 

Db, L. J. H, Teakle, of the Depaiiment of Agri- 
culture, Perth, AustralU, has recently been elected a 
fellow of the Australian and New ^dand Associa¬ 
tion for the Advancement of Science and a member of 
the National Research Oouneil. 

H. W. SwAKN has accepted 4he invitation of the 
Council of liie Briihdi Assoeiation of 


Supeiwising Electrical Engineers to continue as presi¬ 
dent of the association for a further year. 

Db. Donald Prick, technical director of the Or¬ 
ganic Research Laboratories for the National Oil 
Products Company of Harrbon, N. J., was elected 
chairman for 1940-41 of the New York Metropolitan 
Mierochemioal Society at the ninth regular meeting 
at Fordham University. Dr. Price succeeds Dr. Alex¬ 
ander Knoll, of Columbia University. 

Db. D. J. Struik, associate professor of mathe¬ 
matics at the Massachusetts Institute of Technology, 
has been promoted to a professorship. 

Db. Ralph Oblando Freeland, of the department 
of plant physiology of the Ohio State University 
since 1931, becomes associate professor of botany at 
Nortliwestern University on September 1. 

Dr. Hubert R. Hathaway; of the General Hospitd 
of the University of Wisconsin, an expert on anes¬ 
thesia, has joined the staff of the Medical School of 
the University of California in San Francisco. 

Db. Earl C. GnjtERT, professor of cbemisti’y at the 
Oregon State College at Corvallis, has been made 
acting head of the department. 

Db. T. Slater Price has retired from the pro¬ 
fessorship of chemistry at tlie Heriot-Watt Tech¬ 
nical College, Edinburgh. 

Dr, Hans 0. Haterius, Wayne University College 
of Medicine, ha.s been appointed editor of the section 
on Endocrinology in Biological Abstracts. The jour¬ 
nal Endocrinology will devote the abstract sections of 
future issues to reporting advances in the field of 
clinical endocrinology. Biological Abstracts will carry 
abstracts of experimental endocrinology. 

Dr. John E. Pebry, professor of civil engineering 
at Cornell Uni verity, is again this summer director of 
Camp Barton, conducted by the Louis Agassiz Fuertes 
Council, Boy Scout?, on the west shore of Cayuga Lake. 
This is his fifth season as director. 

Following the nomination of Sticrotary Henry A. 
Wallace for vice-president of the United States on the 
Democratic ticket, Claude R. Wickard, undcr-socretary 
of agriculture, has been named his successor, and Paul 
H, Appleby, assistant to Mr. Wallace since 1933, has 
been named under-secretary. 

Db. Frank N. Freeman, dean of the School of 
Education of the University of California, has be¬ 
come a member of the Problems and Plans Committf^ 
of tbe American Council on Education, 

The Committee on Scientific Research of thw Amer¬ 
ican Medical Association has made a grant to Dr. 
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Ru«ktir Cleveland of the department of anatomy at 
Vanderbilt Medical School for further research in the 
field of endocrinology and reproduction, 

Dft. H. V. S. Grillo, president of the Natit>nal Col¬ 
lege of Agriculture of Brazil, sailed from New York 
for Rio do Janeiro on August 23. He had spent three 
months in the United States studying the organization 
of agricultural institutions. 

Dr. H. Victor Neiikr and Dr. William lackering, 
of the Massachusetts Institute of Technology, have left 
Pasadena for an expedition to Soutli Dakota, Okla¬ 
homa and Texas to makt! a further study of cosmic 
radiation. 

A FIELD party headed by Richard K. Mellon, a mem¬ 
ber of the North American Hall committee of the 
American Museum of Natural History, left Pittsburgh 
bn August 23 for an expe<Ution to Alaska to collect 
additional material for the new Osborn Caribou Group 
now under construction Tlie party, which includes 
Mrs. Mellon, will charter a boat at Seattle, cruise along 
the inland passage along British Columbia and Alaska, 
and is expiicted to reach Seward, Alaska, about Sep¬ 
tember 1, from which point the collection of material 
will commence, Robert H. Rockwell, of the museum 
staff, is accompanying the expedition as technical ad¬ 
viser. Mr. Ro<?kwell will be principally concerned 
with gathering flora for the Caribou Group. 

The Ghiss Division of the American Ceramic So¬ 
ciety will meet at liershey, Pa., on September 6 and 7. 
There will be technical papers and reports on Friday 
and Saturday mornings. On Saturday afternoon a 
golf tournament and visits to points of interest in 
Hershey have been arranged. In the evening there will 
be a banquet followed by dancing at the Hershey Park 
Ballroom. 

Applications for the Lt^wis Cass Led yard fellowship 
award of the Society of the New Ygrk Hospital close 
on September 16. The income^rom the fellowship, 
which was established in 1939, amounts to approxi¬ 
mately $4,000, of which $1,000 will be used for sup¬ 
plies and expenses. Preference will be given to 
younger applicants, who ai'e graduates in medicine and 
have demonstrated ability to carry on original research 
of a high order. Applications and correspondence 
should be addressed to The Committee of The Lewis 
Cass Ledyard, Jr. Fellowship, The Society of The New 
York Hospital, 525 East 68th Street, New York, N. Y. 

A PLAN which will enable young Centra! American 
physicians to take special training at the Medical 
School of the University of California has been an¬ 
nounced. According to the terms of the plan, two 
young graduate physicians who can speak English will 
be sent every year by each of the Central American 


nations for two years' special study in pre-clinical and 
clinical subjects under the guidance of an advisory 
committee. The committee, which will consist of Drs, 
Howard C. Naffziger, professor of sui'gery; Charles L. 
Connor, professor of pathology, and Ralph Soto-Hall, 
clinical instructor in orthopedic surgery, will assist 
each visiting physician in planning the type of special 
training which will be most valuable to him. No for¬ 
mal courses will be given. Countries sending repre¬ 
sentatives include Costa Rica, Salvador, Guatemala, 
Honduras and Nicaragua. 

President Wallace W. Atwood, of Clark Univer¬ 
sity, in cooperation with the stuff of the School of 
Geography, will conduct a graduate seminar during 
the coming academic year, taking as the special theme: 
Geography in National Dei’eimi*. Provided that there 
is a registration of at least twenty men the School of 
Geography will offer a special course for under¬ 
graduate men, selecting from the various fields of geog¬ 
raphy those phases of tlie science that should be in¬ 
corporated in the training of men who may wish to 
qualify as oflBccrs in the Army or Navy or to go into 
public service associated with the work of national 
defense. Certain phases of political geography may 
be introduced. The course will be evolved as the work 
proceeds and will be under the general direction of 
President Atwood. 

The Journal of the American Medical Association 
reports that at a joint meeting of the trustees of the 
North Carolina Baptist Hospital and of Wake Forest 
College, on July 18, contracts were let for the new 
Bowman Gray School of Medicine of Wake Forest 
College in Winston-Salem and additions to the hos¬ 
pital amounting to $701,572. It is estimated that it 
will take a year to complete the buildings. The school 
will also have a fifty-bed ho,spital which has been 
leased to it by the Junior League of Winston-Salem 
for teaching and research in psychiatry. The school 
will assume responsibility for the professional con¬ 
duct of the child guidance clinic conducted by the 
league. 

According to the Journal of the American Medical 
Association the Illinois State Health Department pre¬ 
sented two new exliibits in its annual health expo¬ 
sition at the State Fair in Springfield from August 
17 to 25 in cooperation with the Public Service Com¬ 
pany of Northern Illinois. One depicted the hazards 
of night driving and the inability of the eye to cope 
with these hazards. Dioramas, transparencies, work¬ 
ing models, apparatus, street and highway lighting 
units and the scientific equipment used in research on 
the subject were shown. The other exhibit showed 
2,000 years of progress in the evolution of resusoita- 
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tion from drowning^ ga» asphyxiation and electric 
shock, llr. Hart E. Fisher, Chicago, chief surgeon 
of the public service company, was in charge. Other 
features of the exposition were free blood tests, med¬ 
ical examination of children, exhibits on “contact” 
diseases and nutrition. A nudion picture program 
was presented daily. 

Jn the British Parliament Sir Thomas Moore re¬ 
cently asked the Minister of Supply whether he could 
give an assurance that in the liuiitation of paper sup¬ 
plies due regard would bo had for the relative im¬ 
portance of various publications, and that reaaonable 
preference would be given to the re(}uiremehta of 
those publishing educational, scientific and technical 
journals and books. Mr. Harold Macmillan, parlia¬ 
mentary secretary to the Minister of Supply, replied: 
“While the Minister can not accept the reaporisibility 
for introducing in the allocation of the limited sup¬ 
plies of paper anything which might savor of a 
censorship, due regard will be had to the j)revision 
of reasonable amounts of paper for educational, sci¬ 
entific and technical publications.” 

According to the London Times a new government 


technical school at Takoradi, West Africa, built on 30 
acres of grounds at a cost of £37,000 has been opened. 
The school had to be removed from Accra, partly be¬ 
cause the accommodation there was inadequate to meet 
the growing demand for technical training, partly be¬ 
cause the new site is more accessible for the industrial¬ 
ized areas of the Gold Coast. The school overlooks 
Takoradi harbor and includes a long, single-story 
workshop with blacksmith’s shop, a demonstration 
block of three stories, with classrooms, laboratories, 
drawing offices and assembly hall. Over 100 students 
can be housed in the donnitory block. The workshop 
provides for iitstruction in two sections; one I'or prac¬ 
tical work in mechanical engineering, the other for 
practical woodwork. Both sections are fitted with 
electrically driven machinery and the usual benches 
for manual work. Two blocks contain quarters for 
African masters, and there is a bungalow for a Euro¬ 
pean housemaster. The buildings are grouped around 
a sports ground of live acres. Most classrooms and 
the assembly ball are wired for reception of wireless 
programs from the Sekondi station. Present students 
include boys from all parts of the Gold Coast. 


DISCUSSION 


A STANDARD EXPERIMENTAL 
VEGETATION TYPE 

The increasing interest in land wdth its attendant 
problems of animal and plant ecology is emphasizing 
the long-felt need for outdoor and laboratory facilitie.R 
“where the interactions of land plants and animals 
and their physiological relations to climate can be 
studied.”^ In an integrated investigation of this or a 
related nature, one of the essential parts would be an 
area sufficiently protected to permit development of 
the vegetation so as to form a standard and at the 
same time afford an experiment in itself. 

The purpose of adequately protecting a plant cover 
over a long period can be stated as: What can the two, 
soil and climate, produce, given certain species of 
plants, if productivity is not upset by removal of 
vegetation V We can only guess at the outcome. What 
will the product be in a definite period of 6, 10 or 15 
years or in an indefinitely long period of over 100 
years and more? Will development proceed far be¬ 
yond what we conceive of as the climax for the region ? 
Will it be a more or a less desirable type than the ac¬ 
cepted climax, either os forage or as a protective cover 
for the soil? How will it compare with areas con¬ 
tinuously grazed fay livestock for the same period and 
how will it compare with the vegetation on portions of 

’ V. E. ShelfoTd, Boienc®, 90; 2346, December 16, 1939. 


such an area as mentioned by Shelford—“large 
enough to prevent domestication of plains animals 
and to be managed on a hands-off basis” ? 

Without proper j)rotectic)n outdoor studies dealing 
with the development of vegetation or with competi¬ 
tion between plants may be upset at a crucial moment 
by the destruction of vegetation through one or an¬ 
other of many agencies. Plowing, fire, roadway con¬ 
struction, excessive grazing by livestock and the feed¬ 
ing of rodents or of insects such as grasshoppers or 
Mormon crickets, all take toll of plots situated in the 
open ranges and only by chance can a plot be expected 
to survive intact for long. Elimination of one or a 
few of the agencies, such as fencing to keep out large 
animals, may temporarily reduce the destruction of 
vegetation but it is no dependable solution. The ac¬ 
cumulation of plant material on an area surrounded 
by land where such material is scarce is a stimulus for 
concentrations or for multiplication of the uncon¬ 
trolled smaller animals. The resulting damage to the 
vegetation may bo obscure and lead to errontjous con¬ 
clusions. Sometimes the damage is pronounced. In 
two 40-acre experimental tracts* where fire and graz¬ 
ing had been prevented, jackrabbits suppressed on 
annual gross in the one, and in the other reduced a 
sparse vegetation to bare soil. 

an. L, Piemoiflel, U. 6. Dept. Agrie. Tech, Bull. 654, 
1936; also unpublished data. 
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Some outdoor plant ecological investigations call 
for a place to work where the removal of vegetation 
has been reduced to such a low point that the experi¬ 
menter can safely consider it negligible. The vegeta¬ 
tion must remain intact or nearly so. This is not as 
unreasonable as it may seem at first glance, Fife can 
be prevented; adequate fencing can keep out the large 
animals; means of control are known for rodents and 
for the insects that cause mass destruction of vegeta¬ 
tion. It would seem unnecessary to prevent either 
casual or slight though wide-spread loss such os a leaf 
or a few leaves taken off individual plants by a leaf- 
chewing insect or by a plant disefise. At what point 
damage may be disregarded must at the outset be de¬ 
termined by extensive field experience but later may 
be aided by methods devised to measure and to record 
damage. Rex)eated inspections and a series of records 
for the season should give the amount of damage in 
any year and it may be hoped that in time the crucial 
point (at which damage can be considered negligible) 
may be stated as a definite figure and that control 
practices as required would become routine. In short, 
while the ideal would be to prevent all loss of vegeta¬ 
tion, practically this is not feasible and perhaps not 
necessary, so that it is more important that the amount 
of deviation from the ideal should be known rather 
than that the minimal loss be prevented. 

The question raised in the fore part of this paper, 
'‘What can the soil and climatic produce?” would ob¬ 
viously be answered best by adequately protecting a 
community of perennials, one as near to the accepted 
climax as possible. However, it is equally desirable to 
adequately protect a vegetation area in a secondary 
succession stage so as to throw light on the nature and 
rate of development and also to serve as a comparison 
to other areas in a similar developmental stage. More¬ 
over, since the early stages of secondary successions 
are composed of annuals and th(^ is an exceedingly 
rapid turnover, a generation for each year, such com¬ 
munities are particularly adapted to some such inves¬ 
tigations as were suggested by recent studies of semi- 
desert vegetation.® In these it was shown that the 
removal of vegetation has a pronounced effect on com¬ 
munities of annuals. Thus by preventing excessive 
removal of vegetation the development of the early 
stages of secondary successions proceeded from initial 
weed stages to a third or annual grass stage. But by 
inducing excessive removal of vegetation (as by en¬ 
closed vStoftk) the process was reversed from the third 
stage to the initial weed stages. Also, by this same 
method the development was arrested and maintained 
at the initial weed stage. Although the gross effect of 
the removal of vegetation is known, a field of investi¬ 
gation is open to measure this effect on communities" 


of annuals in terms of (a) number of animals, (b) 
length of time, (c) resulting v^etation, the latter 
measured by comparison with on adequately protected 
area. 

Another important study is suggested by the severe 
competition and the very rapid turnover in communi¬ 
ties of annuals which make them particularly suited 
to the study of competition in successive generations, 
that is, to determine the effect of competition in one 
year or generation and to follow up its results in the 
next generation and tlie liext and so on. Outdoor sta¬ 
tistical studies of such competition are lacking® and 
if carried out under conditions where destruction of 
vegetation is negligible might lead to the formulation 
of some fundamental principles underlying competi¬ 
tion between plants in general. 

In the past, j>rotection has been directed at the 
elimination of one or more destructive agencies, but 
so far as the writer is aware thertj are no long-time 
records on protected plant coinmunities where loss of 
vegetation which may have occurred from one cause 
or another was measured and shown to be negligible. 
Changes in plant cover on insufficiently protected or 
wholly unprotected areas can not be ascribed with 
certainty to differences in physical factors—drought, 
for instance—if the destruction of vegetation has been 
disregarded or unmeasured. The marked modifica¬ 
tions of communities of annuals previously mentioned 
were produced, irrespective of any noticeable changes 
in physical factors such as “wet” and “drought” years, 
and the development through its stages was induced, 
was halted or was reversed merely by manipulating 
the removal of vegetation, that is, by preventing re¬ 
moval or by producing excessive removal. Since 
within specified limits we can mold communities of 
annuals as we wish, to what extent can we mold com¬ 
munities of perennials if given a proportionately long 
time? 

Steenis^ asks, “Is there any undisturbed vegetation 
on earth?” Whether we agree or disagree with him, 
the question remains a challenge to show by measure¬ 
ments in any particular region either that there has 
been no disturbance, or how much has occurred. Mea¬ 
surements can be obtained if there are “standard” 
vegetation types for comparison. The large tract 
mentioned by Shelford, and already referred to, 
should afford one kind of standard if it were main¬ 
tained for a sufficiently long time so as to approach a 
natural balance between plants and animals. Another 
standard should be an area such as is here proposed, 
adequately protected and maintained for a long pe¬ 
riod, In short, in the former we would have a plant 
cover resulting from a “natural” removal of vegeta- 


s 0. G. O. J. Steenis, Bull, du Jardin Botamque, 
in, Vol, XIV, December, 1936. 
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tion^ in &e ktter, one resultiitig from the least pos¬ 
sible removal of vegetation. Botb of these eonld then 
be compared with other plant covers that had been 
used or treated in various ways under controlled con¬ 
ditions as well as under the existing land-use prac¬ 
tices of to-day. From this we eonld in time obtain a 
series of values and so arrange a scale, for example, 
with bore soil os xero, then somewhat higher, the 
heavily-grazed type, and near the upper end, the 
standard types just mentioned. 

In time such values would afford a basis for recom¬ 
mendations regarding sound land-use practices. How 
can we determine better the part that physical factors 
—drought, for instance—play and the part that de¬ 
struction of vegetation (including disturbance caused 
by man) plays than by attempting to reproduce, 
through experiment, the effects we see and believe we 
understand? However, to achieve this there must be 
some standard for comparison. 

B. L. PlKHRlSEL 

U. S. SuuAR PiiAirr Field Laboratory, 

Twin Falls, Idaho 

THE MUSEUM AS A POTENTIAL FORCE 
FOR SOCIAL ENLIGHTENMENT 

One of the primary functions of the museum is that 
of education. Thus the schools usually have their 
children visit the museum more or less regularly, and 
the public at laige is generally also permitted this 
privilege without charge. Considering the adult popu¬ 
lation primarily, several questions come to mind. 
First, assuming that a fair proportion of the adult 
community has been to the museum once, one wonders 
how many of this group reuisit the exhibits and at 
what intervals? Second, what do the visitors actually 
see when visiting the museum, and how much of what 
is seen is remembered ? And third, of what signidcance 
docs it all seem to the general run of visitors? 

I am not acquainted with the literature on museum 
administration, and research based on the above queries 
may already be available. In arty case, my own obser¬ 
vations (and the response of a number of other indi¬ 
viduals with whom the subject has been discussed 
support these views), point to the following conditions: 
(1) Relatively very few in the community visit the 
museum (ie., the exhibits) more than once a year, if 
that often. (2) When the museum is visited, the 
usual thing is to try and see everything, and since 
observing aU the erriiibits in even g single hall in a 
large museum is physically fatiguing, an excursion 
through the whole museum is generally an exhausting 
experience. Indeed, as a result of these latter two 
considerations, the usual' visit to the museum can 
scarcely be more than a Superficial survey, at beat, 
(fi) With respect to aignificance of the exhibits, the 
AtUtuclie of tiie vast majority of the visitors would 
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probably be that they were all curious and very inter¬ 
esting—but little more. 

If the above observations are substantially correct, 
it seems to me difficult to escape the conclusion that 
the museums have in large measure failed to make any 
considerable or lasting impression on the thought or 
mores of the community at large. 

It is not my purpose to belittle the cultural advan¬ 
tages of the modem museum of natural history. On 
the contrary, this note is prompted by the belief that 
the museum can and should be a definite and potent 
influence for tolerance and understanding among peo¬ 
ples, and the following suggestions arc proposed with 
that end in mind. 

In order to get the people, and by people I mean 
folk from all walks of life, not merely the “educated” 
groups, to come to the museum often and regularly, 
the exhibits should be imbued with movement, which 
tends to attract and hold the interest. Thus, the fasci¬ 
nating story of man's biological history, his ethnolog¬ 
ical and cultural differentiation, and the like, could be 
told by means of moving and talking pictures, in serial 
fashion, just as the modern planetarium each month 
relates a different chapter in the story of the heavens. 
As in the planetarium, also, the visitors would be 
seated comfortably for the “show,” and the factor of 
fatigue would be eliminated. The latter, as well as the 
fact that attention would be focused on one exhibit 
story, and over a long period of time, should be con¬ 
ducive to retention of what was seen and heard. Per¬ 
haps of most importance, however, is that each science 
thus presented, and especially the anthropological and 
social sciences, could and must be intelligently related 
to the present, everyday world of the people witnessing 
the exhibits: otherwise, as now, the response would 
probably be mere esoteric interest. For example, com¬ 
bined with the exhibits and explanation of the material 
or social culture of the American Indian would also be 
an account of their contributions to our present mode 
of living, and what is more, how similar the funda¬ 
mental drives and sanctions were for them as for us 
to-day, albeit expressed more or leas differently as a 
result of another day and culture, a discrepancy which 
should also be noted with reference to our own be¬ 
havior in the course of time. 

It should also be noted that our great museiuna serve 
the large urban centers primarily. True, in these days 
of relatively easy travel, many persons from all over 
the countiy get to visit the laige cities at one time or 
another, and these may go to the museum. However, 
there are probably millions of others in our rural sec¬ 
tions of the country who have never had the oppor¬ 
tunity of attending a good museum even once. Yet the 
cultural treasures of the greatest museums could be 
bhmght to all the people, in rural as well as in urban 
communities, by means of motion pictures. 
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Most of us tend to think of the present as having 
always been with ns, and our social intelligence is apt 
to be limited if not warped in consequence. Effective 
demonstration tlirough the medium of motion pictures 
of the relative recency of most of our customs and be¬ 
liefs should perforce tend to broaden perspective and 
tolerance among peoples. Finally, the barrier of lan¬ 
guage-differences could be surmounted in motion pic¬ 
tures (using sub-titles when necessary), thereby also 
enhancing social intereours<* and understanding. In 
short, it is my contention that motion-talking pictures, 
intelligently utilized by the museum, could make the 
museum a great force for social as well as intellectual 
enlightenment. 

The practical question of financing such an under¬ 
taking as proposed is probably the most serious ob¬ 
stacle in its path, whether an insurmountable one or 
not-, I do not know. 

Marcus S. Goldstein 

University op Texas 

ELECTRODES SEALED IN GLASS TUBING 

Garrett, Hogge and Ileiks^ have noticed erratic 


potentials in the use of platinum electrodes sealed in 
glass tubing. The source of trouble was located at the 
glass-metal-solution interface. They did not mention 
the type of glass used. Some years ago I noticed that 
platinum electrodes se.aled in Pyrex glass gave very 
poor results in the titration of ferrous sulfate with 
dichroniate, or the reverse.* On finding that electrodes 
made with soft glass behaved satisfactorily, I aban¬ 
doned the Pyi*ex and had no further trouble. While 
erratic behavior in some cells may be attributable to 
this cause, there is evidence that junctions of soft glass 
and platinum can at least sometimes be immersed in 
solutions without erratic results. For example, some 
lead-iodine ceils in which platinum electrodes were 
scaled in soft glass by means of lead-glass seals and 
immersed in a paste of Itiad iodide, iodine and electro¬ 
lyte were found unusually reproducible.It seems 
that the immersion of a platinuin-glass interface does 
not invariably lead to erratic results, and further light 
on the source of trouble and how to avoid it would be 
welcome. 

Warren C. Vosburoh 

Duke University 
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PHYSICS 

Clc^tsuuil and Mod(^m Phym'S, A Descriptive Introduc¬ 
tion. By Harvey E. White. 707 pp. New York: 

D. Van Noslrand and Company. 1940, $3.75. 

It is doubtless a truism that teaching is yet an art 
and the art of an individual teacher. Be the educa¬ 
tional objective ever so clearly defined the good teacher 
must and will follow his own procedure, irrespective 
of whether others agnn: or can follow in his path or 
not. To anyone who has had recourse to the admir¬ 
able pictorialization of tlie atoms and their spectra 
presented in White’s ‘‘Introduction to Atomic Spectra*’ 
it will be obvious that in his more elementary presen¬ 
tations this author must employ to an even greater 
extent his very clear and vivid graphical and visual 
methods. The perfection of the text-book on review 
is thus the expression of the art of the author in his 
attempt to solve a teaching problem. The task set is 
not an easy one. The problem of presenting a stimu¬ 
lating one-semester survey course in physics of col¬ 
legiate grade interesting alike to students who have or 
who have not taken high-school physics is no mean 
task. 

The objectives which the author sets himself to ac¬ 
complish are as follows: “First to start as nearly as 
possible at tlie lieginning of each subject, second to 


1 A. B. Garrett, E. Hogge and B. Heiks, Science, 93: 
18, 1D40. 


develop each new concept or phenomenon so that a 
student with some knowledge of the simplest principles 
of algebra and plane geometry should have no difficulty 
in following; and third to adequately illustrate each 
subject and chapter with diagrams and photographs.” 

In each of these the author quite successfully accom¬ 
plishes his mission. The presentation of the classical 
physics must in the nature of the objectives be brief, 
but the essentials are all there. The style is terse and 
crisp. The physics is excellent and the illustrations 
are adequate. The few equations presented are not 
too difficult and the numerical examples of solutions 
of these equations facilitate the student's understand¬ 
ing. At times one feels that unnecessarily many 
examples of some Jess important principles are given, 
{e.g., optical illusions), but in general no example of 
an important principle capable of ready pictorializa¬ 
tion has been omitted. In reading the book one wishes 
that there were r bit more discussion of the subjects 
in some of the earlier chapters and particularly that 
more attempts were made to correlate and connect the 
various chapters and sections. For in reality the whole 
of classical physics is bound together by the Newtonian 
system. The failure to do this gives the reader the 
impression that physics consists of a confusingly great 
number of relatively unrelated facts, which in a survey 

aW. 0. Vosburgh, Jour. Am. Chem. Soc., 44; 2156, 
1922. * 

8 W, C. Vosburgh and V. H. Dibeler, Jour. Am. Chem. 
8^., 81: 2522-2623, 1939. 
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course is most unfortunate. It is in this respect that 
the reviewer most questions the value of the purely 
pictorial mode of approach. In part, of oourne, this 
lack of coordination is the conaequenoo of the neces¬ 
sary condensation of the topic. Perhaps the weakest 
chapters are those on electrical phenomena, owing 
undoubtedly to the great difficulty which one has in 
depicting the involved nature of electrical phenomena 
especially without adequate space in which to develop 
the concepts. Both this section and that on light 
sulTei* in that they tend to stress the applications of 
the phenomena pt‘rhaps too much at the expense of 
the fundamental concepts. 

Concerning the presentation of the modern physics 
the author states as follows: **Thc treatment of modern 
physics here is given more or less in its historical 
development. Wherever feasible the presentation of 
each new subject includes first a brief historical ac¬ 
count (»f the discovery, second an experimental demon¬ 
stration of the phenomenon, third a discussion of 
practical applications aecompunied by one or more 
experiments, and fourth a brief account of the ac¬ 
cepted Uieory and its experimental confirmation.’^ In 
this later procedun; the author is fur more successful 
in the second half of the book than in the first, for 
more space is allotted to the development of each topic. 
For a book of this type the text is remarkably free 
from the dogmatism that can so readily creep into 
such a text. 

The drawings are exceptiontilly fine, and the 
make-up and printing of the book are excellent. The 
short biographical sketches of the various contributors 
to physics appearing as footnotes are a most fortunate 
addition. As a whole the book is conventional enough 
to be widely used in survey courses, while its original 
and vivid, yet dignified pietorialization lends it an air 
differing quite markedly from the usual college texts. 

Leonard B. Loeb 

SMASHING ATOMS 

Why Smash Atoms^ By Arthur K. Solomon. 174 
pp. Cambridge: Harv'ard University Press. 
1940. $2.50. 

Of the many books attempting to popularixe modem 
physical advances this book presents an interesting in¬ 
novation: In the first place it confines itself to a 
limited field, atomio disintegration. In the sec¬ 
ond place it strives to lay an adequate scientific back¬ 
ground for the discussion before attempting it. In 
clear, simple and elegant English it develops a lay¬ 
man’s picture of the atoTu and ils constituents, pro¬ 
ceeding in a logical and somewhat historical manner. 
This being aocoraplisbed in the first fifty pages, the 
author then proceeds to discuss nuclear transmuta¬ 
tions and smashing devices, as well as the detecting 


instruments used. In the third portion of the book 
in some 30 pages the results of nuclear reactions, in^ 
eluding uranium fission, are presented. The applica¬ 
tions of the nuclear disintegrations to medicine and 
other fields are also briefly given. The presentation 
of the principles of high energy particle production, 
as well as the difficulties of cyclotron operation with 
which the author is familiar, are particularly good. 
The author must, liowevcr, be congratulated in general 
for the facility of presentation of scientific material to 
the lay public which is in evidenoe throughout. 

To the reviewer who grew up with the development 
of this subject and who, together with Marsden in 
1919, was the first to check the artificial disintegration 
of N by a-particles in Rutherford’s laboratory before 
the results were published, the liberties taken by the 
author with scientific history arc particularly irritat¬ 
ing. In a meiKsure s<ane of these difficulties are to be 
ascribed to the author’s avowed policy, have delib¬ 
erately omitted the naines of many whose work is 
fundamental to nuclear physics, not because I do not 
appreciate the nature of their contributions, but for 
the more practical reason that too many names would 
confuse the reader.” Whether this confusion would 
result or not wore more names included is in itself 
highly debatable. Leaving this aside, however, there 
is no justification whatsoever for bringing Franklin’s 
name pretuninently into the fundamentals of the early 
disooveri^js of static electricity. Much as we revere 
our Fraiiklin, his contributions to the subject were 
negligible except for proposing the single fluid theory 
of electricity. The implication to an uninstructed 
public tlmt these advances were due to Franklin is 
most misleading. Either no names should have been 
mentioned or more names 8lH>nld have been mentioned. 
Misconceptions of this character are frequently in¬ 
voked in sections of the book. There are other errors 
of omission equally annoying, such as the omission of 
oil mention that prior to Moseley in 1913 the concept 
of nuclear charge and atomic number had clearly been 
put forward by Van den Broek, Soddy and Fajans on 
the basis of the chemistry of the radio elements. The 
descriptions in the first portion of the book are clari¬ 
fied through the use of simj^le but unnecessarily crude 
line drawings. One wonders, however, why the dignity 
of an otherwise good lay presentation of a scientific 
subject must be marred by irrelevant animal cartoons 
such as the black an<l white birds on page 37, repre¬ 
senting a and particles supjjosedly emitted in the 
uranium series. On the <»ther hand, the photographs 
of the various sources of high energy particles as well 
as those of cloud tracks are among the beat so far 
reproduced in texts. It would, however, have been bet¬ 
ter for the reader if more accurate descriptions of these 
figures could have been embodied in and correlated 
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with the text. Aside from these marring features the 
book constitutes a real contribution to the populari¬ 
sation of modem physics. 

Leokard B. Lokb 

PHYTOPATHOGENIC VIRUSES 

Han^ook of Phytopathogenic Viruses, By Francis 

0. Holmes, vii + 221 pp. Minneapolis; Burgess 

Publishing Company. 1939. $2.00. 

The V irons nature of certain diseases of plants has 
beer* known since 1892, when Iwnrtowski described the 
filterable nature of tobacco mosaic which Beijcrinck 
confirmed in 1898 and interpreted as being a “con- 
tagium virum fluidum.^’ Since then many virous dia- 
easea of plants have been described, and numerous 
attempts have been made to roughly classify them. 

The present effort of Dr. Holmes to bring out an 
orderly presentation of these diseases carries far be¬ 
yond any previous attempt at nomenclatorial classifica¬ 
tion. He has adopted the Linnean system in common 
use for the higher biologic forms, applying Latin bi¬ 
nomials for virous names. He has also applied com¬ 
mon names in accordance and has included the recog¬ 
nized vulgar synonyms. 

The author has included as separate entities in this 
work 129 viruses of seed plants which he considers 
to be sufficiently distinctive to deserve specific binomial 
or trinomial designation. In addition he has described 
under Latin binomials those bacteriophages wliich can 
be recognized as distinctive. . 

Specifically this work treats only those virous enti¬ 
ties known to attack plants, including bacteria, under 
the division Phytophagi. This division is separated 
into two classes, Schizophytophagi and Spennatophy- 
tophagi. The former embraces one family, Phagaceae, 
in which 40 baeteriophagic species and two varieties 
are recognized under one genus Phagns, of which the 
type is P. minimtis (BacteriopJmge S13 of the colon 
and dysentery bacteria). 

The Spermatophytophagi contains ten families based 
largely on symptoms produced on typical host plants- 

Family 1. Chlorogenaceae, which is typified by 
Chlorogenus ealUstephi, the aster yellow virus. The 
author recognizes nine species and five varieties in this 
genus. 

Family 2. Marmoraceae likewise contains one genus 
Marmor with 53 species and 26 varieties, of which M. 
tabaci, the tobacco mosaic virus, is the type. This 
largest family contains the more commonly recognized 
virous diseases which produce mottling or mosaic 
isymptoms. 

The remaining eight families are small but distinc¬ 
tive. The Annulaceae embraces four sxwies and three 
varieties characterized a.s the ringspot family, of which 
Annulus iahtm causing toba4sca ringspot is the type. 


The Qalloeeae or Fiji-diseaae group wilii four species 
is characterized by vascular proliferations of which 
GaUa Fijiensis causing Fiji disease of sugar-cane » 
the type. The Acrogenaceee (spindle-tuber group) ; 
Rugaceae (leaf-curl group); Coriaeeoe (leaf-rcfil 
group); Nanaceae (dwarf-disease group) complete the 
families of the Spermatophytophagi. Each species is 
treated in a systematic manner under synonyms, sus- 
eepts, immunpa, geographical distribution, induced 
disease, transmission, serology, immunology, thermal 
inactivation, filterability, other properties such ns 
crystallization, sedimentation, molecular weights, etc,, 
control and literature. 

The two supplements contain respectively a list of 
susceptible and insusceptible plants and a list of viruses 
not treated in the book and about which too little is 
known for classification. The work is concluded with 
an adequate index. 

The author has stepped out and given his colleagues 
in the virous field a conception of these entities which 
must he taken seriously. Whatever is the final decision 
regarding the nature of viruses, his method of classifi¬ 
cation is certainly scientific and will appeal to those 
of us who can not remember whether aucuba-mosaic 
virus is the same as tobacco virus 6 and nicotian a virus 
10 . Furthermore, Dr. Holmes has brought together 
in a convenient form the moat accurate information 
extant on these most interesting and important entities 
and thus has performed a real service to phytopath¬ 
ology. 

As a novelty the book is lithoprinted and loose¬ 
leaved and has a spiral metal binding which opens 
flat, with cardboard covers. 

C. R, Orton 

West Viroinia University 

PLANT MICROTECHNIQUE 

Plant Microtechnique, By DonaIjI) A. Johansbn. 

xi + 623 pp. New York: McGraw-Hill Book Com¬ 
pany, 1940. $4.50. 

This is the most extensive review of microteohnical 
methods as applied to botanical materialB that has yet 
appeared, at least in Engli^, In addition to the space 
devoted to the more familiar problems of fixation, 
dehydration, imbedding, sectioning, staining and the 
preparation of whole mounts, one chapter discusses 
with satisfying fullness, the recently developed smear 
methods, and another outlines some of the most useful 
microchemical manipulations. More than 200 pages 
are devoted to a systematic discussion of special details 
of culture, preservation for morphological purposes 
and the cytological treatment of members of all the 
plant groups from Schizophyta to Anthophyta. 

The bo(^ as the preface points out, does not attetnpt 
the impossible task of being enoyclopedio. Xn 
course of the necessary selection, the author has cih<^ 
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k^thods because th^ are widely used or because 
they have shown their value in testa made by him or 
under his supervision. Dr. Johansen’s experience and 
his well-known contributions to technique guamntee 
the value of his recommendations. It is true, of course, 
in a held in which experience varies so greatly and in 
which success is dependent upon so many uncontroll¬ 
able factors, including the personal one, that any 
experienced technician will hud reason to question 
some of the author’s conclusions and to regret certain 
of his omissions. However, granting limitations of 


m 

space, no one wtiter probably could have made a better 
selection* 

The subject-matter is presented clearly and fully 
enough to be usable by a beginner. On the other hand, 
HO much is included and so many useful hints as to 
detail are presented that the book will be of value to 
ail workers in its field, however extensive their experi¬ 
ence. The author has given us an important and a 
thoroughly up-to-date contribution, 

C. E. Allkn 

Tna Ukiveksitt or Wisconsin 
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COOPERATIVE INVESTIGATIONS OF THE 
RELATION BETWEEN MOSQUrrO CON- 
TROL AND WILDLIFE CON3ER- 
VATION^ 

Since the creation of the Tennessee Valley Author¬ 
ity in 1933, the Tennessee River has been converted 
into a series of large reservoirs. This change from 
river to Jake conditions has necessitated certain major 
biological readjustments within the area. These ad¬ 
justments concern not only the valuable wildlife and 
fisheries of the region, but create potential hazards to 
the health of man, particularly with regard to in¬ 
creased production of anopheline mosquitoes capable 
of transmitting malaria. Although these attendant 
changes are not unique to ilie Tennessee Valley, but 
have occurred, or will occur, in other large impound¬ 
ments in the South, nevortlieleas the Authority has 
felt obligated to investigate the possible conflict be¬ 
tween malaria control procedures and iviidlife con¬ 
servation. 

On February 28,1939, a meeting was held in Knox¬ 
ville, Tennessee, which was attended by representatives 
of the Federal Bureau of Bioli^ical Survey, Public 
Health Service, Bureau of Fisheries, Bureau of Ento¬ 
mology and Plant Quarantine, and departments of the 
TVA interested in wildlife conservation and mosquito 
control. A second meeting was held on May 8. After 
full discussion of mutual interests, a Technical Com¬ 
mittee was appointed to cany on a cooperative field 
study to obtain information on the nature and extent 
of the effect of mosquito larvioides and of water-level 
fluctuation upon fish and waterfowl, or upon Ibeir food 
supply; to consider possible substitutiou or modifica¬ 
tion of practices where damage was established; and 
to provide a mechanism for the coordination of the 
interests of the participating agencies. Representa¬ 
tives of the interested state agencies were invited to 
participate. 

Members of the Technical Committee investigated 
the various problems jointly in the field, chiefly in 
Wheeler Reservoir,’ during ike summer of 1939* The 
import of the Tedhnii^ OomniUtee, May 14,1940. 


continuous fluctuation of the water-level for anopheline 
control, together with the ^*over-all” fluctuations for 
flood control, navigation and other purposes, rendered 
it extremely difficult to separate the exact influence of 
these factors from one another and from other malaria 
control procedures. Variation of water-level results 
in the invasion of species of vegetation adaptable to 
such conditions. Certain of these species are undesir¬ 
able, both from the viewpoint of wildlife conservation 
and malaria control. Wide variation of water-level 
inhibits the gi’owth of submerged vegetation and of 
most of the indigenous emergent species of high value 
for waterfowl. Fluctuation also has a marked effect 
upon the qualitative and quantitative distribution of 
aquatic organisms. 

Studies were conducted on the influence upon 
aquatic fauna and flora of the routine use of Paris 
green (applied by airplane at the rate of about one 
pound per acre) for the control of the malaria mos¬ 
quito, Anopheles quadrimacvlatus. These treatments 
showed no deleterious effect upon vegetation, and gave 
no evidence of a catastrophic destruction of aquatic 
organisms important as fish food. I’ho great variabil¬ 
ity of conditions and the complicating factors in the 
experimental areas rendered the^e studies extremely 
difficult. For these reasons the data were inadequate 
to measure partial changes in the fauna which may 
have resulted. Chemical analyses of soil samples 
showed that arsenical residues accumulate in the bot¬ 
tom of the reservoirs in variable amounts. 

In a general study, extending beyond the limits of 
the Tennessee Valley, on the effect of various poisons 
upon the physiology of fishes, representatives of the 
Bureau of Fisheries, working more or less indepen¬ 
dently of the studies of the Technical Committee, 
showed that, while arsenic accumulates in the fish of 
TVA reservoirs, the quantities stored to date in fishes 
are insuffleient to be a menace to human consumption. 
This study is being continued to evaluate any addi¬ 
tional storage which may develop. However, fish 

s A wildlife refuge was establiehed in this reservoir by 
executive order, in August, 1938. 
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from these reservoirs gave evidence of disturbed me- 
tabolism, resulting possibly from malaria-control mea- 
sures or other operations of the project. 

Attention was also given to the effect of larvicidal 
oil (4 parts kerosene and 1 part black oil) as used 
routinely for mosquito control during 1939. Compari¬ 
sons wore made with kerosene (plus a dye as a marker) 
and with pyrcthrum larvicide. The three materials 
showed similar results in that their deleterious effect 
was chiefly confined to the amphipods, of which a large 
proportion was dt^stroyed. The larvicidal oil was 
toxic to vegetation when applied in excessive quanti¬ 
ties, but resultant damage was more or less of a tem¬ 
porary nature, except that there was some evidence to 
indicate a tendency toward prevention of seed forma¬ 
tion. Kerosene appeared to be the toxic constituent. 

At a meeting of the participating agencies in Chat¬ 
tanooga, Tennessee, on February 28, 1940, it was 
agreed that the joint field study had resulted in the 
coordination of interests and that it should be con¬ 


tinued during the summer of 1940. InvestigatioDfi to 
be included are; (1) the relation of various species 
of aquatic vegetation to the production of A. qitadri- 
maculatus; control of species of vegetation inimical to 
mosquito control and wildlife interests; and experimen¬ 
tal plantings of species of vegetation desirable for 
wildlife propagation and relatively innocuous in mos¬ 
quito production, (2) the biological influence of fluc¬ 
tuation of water-levels, (3) the source, rate of accumu¬ 
lation and the form in which arsenical residues occur 
in the bottom of the reservoir and the toxicity of these 
residues to aquatic fauna and flora, (4) the direct 
influence of Paris green and larvicidal oil on fish life, 
(5) natural predators of anopheline larvae, (6) the 
utilixatiou of such supplementary malaria-control pro¬ 
cedures as dykes, low-head dams, screening and mos¬ 
quito-proofing; the restriction of land use to daytime 
occupation, and (7) new mosquito larviciclejs. 

K. L. Rjsuov, 

Chairman^ Policy Committee 
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PANTOTHENIC ACID AND NUTRITIONAL 
ACHROMOTRICHIA IN RATS 

Depigmentatiok of the fur, so-called ‘‘graying” in 
black and piebald animals and “rusting” in albino ani¬ 
mals, can be produced with great regularity in rats 
fed a vitamin B-free basal diet (casein 18 per cent., 
sucrose 68, melted butterfut 8, cod liver oil 2, salt mix¬ 
ture 4) supplemented with thiamine, riboflavin and 
vitamin in an amount of 20 micrograms of each 
daily.^"'* If the diet is devoid of vitamin Bq, this 
syndrome is less frequently observed, owing probably 
to the phenomenon of competition of vitamin-deficiency 
diseases—a deficiency reows lack of the anti-gray- 
hair factor.*' 

It has been shown^ that purified \mt still crude con¬ 
centrates of pantothenic acid with a degree of puri¬ 
fication varying up to 50 per cent, had a definitely 
curative effect on this nutritional achromotrichia in 
rats. Thus it has been concluded that these concen¬ 
trates contained a specific factor concerned in the cure 
of depigmeutation of the pelt. This factor has been 
found to be heat labile; autoclaving of an alkaline 
solution destroyed the activity of the concentrates. 

Although the parallelism between biological activity 

1 P. Gyorgy, Biochem. Jour,, 29: 741, 3935. 

2 A. F. Morgan, B. B. Cook and H, Q. Davison, Jour. 
Nutrition, 15: '27, 1938. 

» G. Lunde and II. Kringstad, iSeit. Physiol. Chem,, 257: 
201, 1939. 

* P. Qyorgy, C. E. Poling and Y. SubbaRow, Jour. Biol. 
Chem., 132: 789,1940. 

®P. Gydrgy and H. GoldbJatt, Jour. Sxper. Med., 70: 
185, 1939. 


and grade of purification as well as heat lability of 
pantothenic acid favored the assumption that the spe¬ 
cific anti-gray-hair factor is identical with pantothenic 
acid in the concentrates tested, the corresponding final 
conclusion had to be deferred until the experiments 
could be repeat(;d with pure pantothenic acid. 

Recently Nielsen, Oleson and Elvehjem® have re¬ 
ported the isolation of a crystalline substance which, 
when fed at 15 micrograms per rat per day, prevented 
acliromotrichia. This substance was different from 
pantothenic acid. These authors point out that “the 
factor preventing nutritional achromotrichia should 
be clearly differentiated from pantothenic acid.” 

With the production of synthetic pantothenic aeid,^ 
sufficient amounts of the pure substance became avail¬ 
able® for the study of its activity in nutritional achro- 
motriebia in rats. 

A large number (30) of rats suffering from defi¬ 
ciency of pantothenic acid with its different manifes¬ 
tations** ® was treated with graduated doses of pan¬ 
tothenic acid. In this group 12 piebald and black ani¬ 
mals were included, 6 of which had localised and 6 
more extensive, geueralused achromotrichia. The 
therapeutic effect of pantothenic acid on the depig¬ 
mentation of the fur was prompt and definite. With 
the administration of daily doses of from 75 to 100 

eE. Nielsen, J. J. Oleson and C, A. Elvohjcm, Jour. 
Biol* Chem., 133: 637, 1940. 

''R, J. Williams and R. T, Major, Scienck, 91: 246, 
1940. J » ; , 

s Synthetic pantothenic acid was generously put at out 
diaposal by Merck & Co,, Inc., Rahway, N. J. 

» P. Gybrgy and R. B. Eckardt, Nature, 144: 612, 1989. 
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micrograms the bluish discoloration of the skin due to 
the first growth of nonually pigmented hair shafts in 
the epidermis was noticed in from 6 to 7 days; with 
lower doses (50 mierograms), later. The appearance 
of the black fur then made rapid progress and the 
cure was practically complete with higher doses (75 
to 100 mierograms) in from 5 to 7 weeks. In rats fed 
lower doses (50 mierograms), the cure was incomplete 
but tlie effect was still pronounced. 

In summary, the Btatement appears to be warranted 
that pantothenic acid has a definitely curative effect on 
nutritional achromotrichia i!i rats fed a diet free from 
pantothenic acid. 

Paul Gyokgy 
C. Epwakd Polikg^*’ 

Tiik Bawirs and Childrens Hospital, 

AND THE PEPARrMENT OK PEDIATRICS, 

School of Medicine, WES'rKRN Reserve 
University, Cleveland 

CRYSTALLINE VITAMIN A PALMITATK 
AND VITAMIN A ALCOHOL 

Thk preparation of ciystalJine vitamin A alcohol 
was first Imported by iloimes in this journal.^ From 
methyl alcohol yellow crystals were obtained, melting 
at C, willi an extinction coefficient at 328 mp 
2,000. Paler Mead^ repeated the prepara¬ 
tion by Holmt^s’a method and confirmed the melting 
point. Mead noted, however, that the crystals were 
not solvent free and suggested that solvent of crystal¬ 
lization might be present. This is to be noted in view 
of our findings. Extinction coefficients of 1800 and 
1820 were found for the solvent-free A alcohol. 

In this laboratory the need baa long been recognized 
for tt ciystalline, natural ester of vitamin A suitable 
for use in correlating tlie spectrophotometric and bio¬ 
logical assay of vitamin A, that is, in determining the 
conversion factor. It is now well established that 
vitamin A occurs in fish-liver oils, the chief source, 
esterified with long chain fatty acids. Tischer^ has 
furthermore shown that vitamin A palmitate is one 
such eater. We, therefore, chose to make vitamin A 
f palmitate, eaterifying crystalline vitamin A alcohol to 
obtain the purest ester possible. This work has re¬ 
sulted in the preparation not only of the first crystal¬ 
line fatty acid ester of vitamin A (so far as we know) 
but also of crystalline vitamin A alcohol, which melts 
much higher than hitherto reported. 

In the preparation of vitamin A alcohol rich fish- 
liver oils were distilled in a cyclic molecular still. Dis¬ 
tillates with extinction coefficients at 328 of 400 or 
greater were combined and saponified, yielding vitamin 

10 8.M.A. Corporation fellow in biochemistry, assigned 
to the Department of Pediatrics, 

iH. N. Holmes, Science, 86: 103, 1987. 

* T. H. Mead, iioohem. Joar,, 33: 689, 1939. 

3 A, 0. Tiacher, Jour, Biol Chem., 126: 475, 1938. 


A alcohol concentrates with extinction coefficients of 
1,100-1,300. These usually crystallized readily, some¬ 
times after redistillation, from their 10 per cent, solu¬ 
tion in ethyl formate at - 35^^ C, after sterols had been 
removed. After drying in a vacuum at low tempera¬ 
ture, pale yellow xirismatic crystals of vitamin A alco¬ 
hol were obtained which were solvent free and melted 
at 03-64® C. Prox>ylene oxide has also been used as 
a crystallizing solvent. 

Vitamin A alcohol crystallized twice in this way has 
an average extinction coefficient at 328 mK of 1,725. 
This is the average of eighteen x>reparations, some with 
extinctions measuring as high as J,850. The average 
extinction coefficient at 328 calculated from the 
blue value was slightly lower, namely, 1,700. 

The ultraviolet absorption was measured with a 
Hilger quartz sp(*ctrograpb, mode) IJ-498, with a Sx^ek- 
kcr ultraviolet photometer. Antimony tri-chloridc blue 
values were determined with an Evelyn colorimeter 
standardized with a distilled vitamin A concentrate 
wdjose extinction coefficient Imd been rex>catedly deter¬ 
mined and checked by the iion-saponifiable matter from 
U.S.P. reference oil. 

The extinction coefficient of the vitamin A alcohol 
blue color with antimony tri-chloridc was also deter¬ 
mined using a Hardy recording spectroi)hotoineter. 
The average value found was (fi22in|t) = 4700. 
Special precautions wt^re taken to evaluate the tran¬ 
sitory blue color at its maximum intensity. 

Vitamin A palmitate was pi*ex>ared by esterifying 
crystalline vitamin A alcohol with |)alinityl chloride 
and quinoline in chloroform solution at - 15® C. The 
crude ester crystallized readily from a 2 x>cr cent, solu¬ 
tion in pro|)yleno oxide at -30® C, in i^ale yellow 
plates, m.p, 20-28® C. 

After two crystallizations vitamin A palmitate has 
an average extinction coefficient of 940. The average 
extinction coefficient at 328 mp calculated from the 
blue value was 933. This value of 940 corresx^onds 
to an extinction coefficient of 1,720 for vitamin A 
alcohol. 

The extinction coefficient of the antimony tri¬ 
chloride blue color with crystalline vitamin A palrni- 
tate waa found to be 2490 at 620 mp. By calculation 
this gives a value of 4560 for vitamin A alcohol which 
is 3 per cent, lower than the value found by measure¬ 
ment for the crystalline alcohol. 

Our value for the extinction coefficient of vitamin 
A alcohol is about 1,720, whether obtained by assay¬ 
ing the cry sS tall in c alcohol or by calculation from the 
extinction of the crystalline x>almitate. This is about 
4 per cent, lower than the value of 1,800 recorded 
by Mead from the assay of crystalline vitamin A 
alcohol and two esters, the anthraquinone-2-carboxy- 
late and the 2-naphthoate. We do not exclude the i>os- 
sibility that our preparations are impure, but it seems 
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more probable that the difference is due to a slightly 
different apeotrophotometric technique and the use of 
different instruments. 

Since the high-melting vitamin A alcohol and the 
crystalline palmitate present possibilities for biolog¬ 
ical research and the standardization of vitamin A 
preparations, it is iitij)ortant that their stability under 
various conditions be known. We have made prelimi- 
nniy storage tests on the palmitate, distilled esters 
from a fisli-liver oil, vitainiti A 2-uaphthoate (kindly 
supplied by Dr. T. II. Mead) and beta carotene, the 
present intmiational standard, and found that they 
are equally stable in refined cottonseed oil at com¬ 
parable concentrations when exposed to air in the 
dark. The crystalline vitamin A palmitate decays 
more rapidly than the naphthoate on exposure to air. 
It is hoped to make a further report on the stability 
of tliese materials. 

A preliminary biological assay of the crystalline 
vitamin A alcohol has shown that its potency is 
greater than 2,700,000 U.S.P. units per gram. It is 
* planned to dctemiine the biological potency of both 
crystalline vitamin A alcohol and crystalline vitamin 
A palmitate as precisely as possible. The results 
will be reported seimrately. 

J, G. Baxter 
C. D. Robbson 

Distillation Products, Inc., 

Roohestkr, N. Y. 

THE EFFECT OF SALICYLATE ON THE 
OXYGEN UPTAKE OF THE TUBERCLE 
BACILLUS 

Unlike most other bacteria the tubercle bacillus 
does not readily oxidize carbohydrates, amino acids, 
hydroxy acids, etc., when these substances are added 
to suspensions in the Warburg apparatus. As shown 
in Fig. 3, the addition of 1.0 nig of sodium salicylate 
(o-hydroxybenzoate) to the bacteria suspended in 2.0 
cc of M/20 phosphate buffer pH 6.7 more than doubles 
the oxygen uptake. A corresponding increase in CO 2 
production also occurs. The bovine strain was 
used. It was grown on beef glycerine infusion broth 
and the floating masses were removed with a loop and 
suspended in sterile saline in Hopkins tubes. These 
were then centrifuged at 2,000 r.p.m. for 15 minutes 
and the saline replaced by sterile buffer, so that 0.m).2 
ce of the packed bacteria were suspended in 1.0 cc of 
buffer. A glass rod the diameter of which was just 
smaller than the narrow part of the Hopkins tube 
broke up the cell masses and gave an even suspension. 
Fig. 1 shows that benzoate also has an effect on the 
oxygen uptake. On the other hand, p- and m-hydroxy- 
benzoatea and methyl salicylate are without action, as 
is acetylsalicylate until the acetyl group has been 
hydrolyzed off. p-ominobenzoate has no action and 



Fig. 1. The oxygon uptake of 0.5 cc of the suspension 
of tubercle bacilli alone and with salicylate and benzoate 
at pH 6.7 and 37=* C. 

o-aminobenzoate only a slight one, but when the latter 
is added with salicylate it inhibits the salicylate effect 
o-aminosulfonic acids have not yet been tried. 

When 0.1-<),2 mg of salicylate is used the oxygen 
uptake is proportional to the concentration, indicating 
that the salicylate is being oxidized as a substrate. No 
definite end-points were obtained. The results do not 
prove that salicylate is a normal metabolite of the 
tubercle bacillus but suggest that it or compounds of 
similar configuration may be important. The fact that 
p-aminobenzoate has been shown to be a metabolite 
of certain streptococeii indicates that substituted 
benzoates may play a part in bacterial metabolism. 

FiumsarcK Bsbnhkim 

Dukb Univebsitt Mzwoal School 

NORNICOTINE AS THE PREDOMINATING 
ALKALOID IN CERTAIN TOBACCOS 

Nicotine has long been considered the main alkaloid 
of Nicotiana Xahacum, ordinary tobacco. This view 
is based upon the finding of Pictet and Rotschy/ in 
1901f that only 2.6 per cent, of the total tohaeoo 

1D. D. Woods, Brit Jour. PofA, 21: 74, 1940. 

iAm4 Pictet and A. Botschy, [Parial Acdd. deu BoL 
CompU Bmd., 132, 971-2,1901. 
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idkaloids was other than nicotine. For the tobacco of 
their time, and for moat oommercial tobaccos of to-day, 
this percentage can probably be accepted as typical. 

In recent years, however, tobacco breeders have been 
cultivating low-nicotine strains in an effort to produce 
milder smoking tobacco. From one such experimental 
lot of Maryland tobacco there has been isolated, in 
amount equal to 95 per cent, of the total alkaloids, a 
base ideutided as nomicotine. This base bad pre¬ 
viously been found hi tobacco as a minor alkaloid con¬ 
stituent, and it had also been found in other species of 
Nicotiana as the main alkaloid. For example, C. E. 
Smith^ found that it constituted about 95 per cent of 
the alkaloids of N, gylvestrift. The occurrence of nor- 
nicotine as the predominating alkaloid of N. tahacum 
appears to be a hitherto unrecognized fact. Whether 
there is an association between low-nicotine strains and 
nomicotine can not be definitely asserted, but there is 
some reason for believing that nature oompensates for 
the repression of nicotine by synthesizing the closely 
related parent alkaloid. 
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Jifot only structurally, but also pbarmaooiogiealiy, 
the two are similar. As a contact insecticide against 
the bean aphid (Aphia rumieis L.), dl-nomicotine was 
more toxic than dl-nicotine, and about as toxic as 
l-nicotine.® The naturally occurring forms are lacvo- 
rotatory in both cases, but no insecticide tests with 
]-nomicotine are known, probably because of its 
scarcity. Against animals the action of nomicotine 
was weaker, in one case being only one tenth that of 
nicotine/ From the smoker’s standpoint this is for¬ 
tunate. 

The possibilities of nomicotine as a stomach poison 
against insects have not been explored, chiefly because 
of its unavailability. Now tliat the existence of a 
strain of tobacco containing it has been discovered, 
it is hoped to prepare a supplj’ of this alkaloid for 
such tests. 

L. N. Mahkwood 

Bubsau of Entomology and 
Plant Quaeantine, 

U. S. Department of AawouLTrRE 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


TATOO PUNCH FOR NUMBERING RATS 

pEBaoNB handling large experimental colonies of 
pedigreed albino rats usually invent some personal sys¬ 
tem of hole-punching or edge-snipping of their rats’ 
ears, which symbols plus sCx and cage number may 
be referred to a ledger to identify the specimens. 

But tame albino rats usually face out and become 
both quiet and inquisitive as one approaches their cage. 
Making use of this inborn trait, a great deal of time 
and effort can be saved if one is able to read the indi¬ 
vidual ledger number of ouch rat directly in his ears 
at a glance .without even opening tlm cage door. 

In order to be able to do just this, some technicians 
spend much time in laboriously tatooing the ears of 
all their rats by means of a needle and India ink. At 
least 15 minutes m spent on each animal at the time of 
weaning. This procedure scjlves the problem admir¬ 
ably, but it is too wasteful of time. 

W« report here the construction of a, handy tatooing 
punch for rats, which we have tested and found to be 
satisfactory. It consists of a base plate of sheet metal, 
V' X 6in dimensions, serrated with 10 teeth on one 
side and hinged on the other side. 

Ten small number plates (4^' x 1") are hinged to the 
base plate in parallel, as shown in Fig, 1. The number 
plates are normally held away from the base plate by 
means of small coil springs. On the serrations of the 
base plate (Fig. 2) are thin rubber pads. On the 
inside of the number plates opposite the rubber pads 

BO, Smith* Jmr. Soon. SnU SO* 724-727, 19S7. 



are soldered fine needle points so arranged as to out¬ 
line numerals: 1, 2, 3, 4, 5, 6, 7, 8, 9, 0. 

In tatooing rats’ ears, one must be sure that the 
needles go clear through the pinna, and it is well to 
brush India ink into the holes on both sides to insure 
the best results. The rubber pad that receives the 
needle points insures that they pass completely through 
the ear. 

Thus, to employ the tatoo punch properly the opera¬ 
tor takes the punch in his right hand, inks the number 
desired by means of a stubby watercolor paint brush, 
grasps in his left band the rat to be numbered, and 
with the index finger and thumb of the right hand closes 
the appropriate numeral plate firmly on the rat’s ear 

s 0. H. Richardson, L. C. Craig and T. R. Hansberry, 
Jour. Scon* SnU 29: 850-6, 1936. 

*A. Bergwall, quoted by M. Ehrenetein, Arch, der 
Pkarm., 269: 627-69, 1981. 
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so that the inked needles pass through the ear and 
their tips penetrate the rubber pad. By releasing 
pressure the punch springs open. The operator then 
dabs the protruding needle points and removes the 
punch, at which time the needle points carry ink back 
into the holes as they are being withdrawn. Finally 
the operator brushes both sides of the ear vigorously 
in order to work the ink deeply into all the needle 
holes. 

The chief difflcAilty encountered in preparing such a 
tatooing device is to have the needles fine enough and 
numerous enough that when a rat is tatooed at 3 
weeks of age, the tatooed points will not separate 
enough to distort the numeral during subsequent 
growth of the pinna, because latter the numbers increase 
about i both in length and breadth. 

Likewise tin? numerals must be small enougli that at 
least two of tlu*m may be placed side by side in each 
ear. 

By using two numbers in each ear one may distin- 
guish up to 10,000 individuals and by employing tliroe 
numbers one may continue the series up to 1,000,000. 

CtiVUE E. Keeler 

WlBTAR IMSTITUTE, PHlLADELPinA 

A TESTED METHOD OF GROWING 
STENTOR COERULEUS 

Tke heterotrich protozoan 8 tent or coerulvuH is val¬ 
uable for many laboratory purposes but is difficult to 
maintain in culture. Several attempts were made to 
grow it according to methods rlescribed in the literature 
(Hetherington^; Turner,^ Brandwein^), but none of 
these produc<‘d a satisfactory supply of s])eciinens. 
Finally, a standard method was d(weloped which has 
yielded specimens in abundance for more than a year. 
The method is described in the following paragraph : 

Gallon jars are nearly filled with spring water, and 
to each is added 10 cc of an extract of lettuce, prepared 
by boiling 10 grams of fresh letfUce leaves in 100 cc 
of distilled water until about 50 cc has been evapo¬ 
rated. After 12 to 24 hours the water begins to appear 
cloudy due to bacteria. Then specimens of Stentor 
coeruleus and Chilomonas paramecium are put into 
the jars. Every few days, when the water shows signs 
of becoming clear, fresh lettuce extract is a<Idod. 
Whenever (usually two to four weeks) the stentors 
begin to multiply less rapidly, new cultures are started 
by transferring some stentors and chilomonads from 
the old cultim^s to jars of new medium. The jars are 
kept at room temperature in light of very low intensity 
or in darkness. 

It is not known whether the stentors depend mainly 

lA. Hetlierington, Archiv, fur Protistk,, 76: 118-129, 
1932. 

2 J, P. Turner and P. Brandwein,'' Culture Methods for 
Invertebrates, ” pp. 60 and 64. Ithaca, N. Y.: Comsto^ 
Publishing Company. 


for food upon the chilomonads or upon the baeteria. 
It is known, however, that the chilomonads are ingested 
readily. Rotifers which may be present in the cultures 
seem to cause no trouble, but paramocia must be kept 
out because they consume the bacteria so quickly that 
the stentors are deprived of their food supply. 

The jars must be kept in light of low intensity or in 
darkness to prevent the excessive growth of unicellu¬ 
lar green algae. Even in moderate light the algae 
gradually cause the culture medium to become green. 
If thif^ condition is approached tlie stentors must be 
transferred to fresh medium. 

No more than 10 cc of lettuce extract may be added 
to a jar at one time because an excess will cause bac¬ 
teria and yeast cells to increase so much that the 
culture becomes too acid. The hydrogen-ion concen¬ 
tration of the cultures must remain between pH 0.2 
and pH 7.8. These limits will ordinarily not be 
exceeded if the bacteria do not become too numerous. 

Some difficulty may be experienced from the growth 
of aquatic fungi. The stentors tend to become en¬ 
tangled in the mycclia of these molds, making it diffi¬ 
cult to remove them without injury. By stirring the 
cultures vigorously every few days, the mycclia arc 
dislodged from the sides of the jars and settle to the 
bottom, where they cause no further trouble. If no 
lettuce infusion is added for some time, the stentors 
accumulate in the mats of mycclia on the bottom of 
the jars, but if more lettuce infusion is added they 
again collect near the surface of the water. 

If it is desired simply to maintain a culture of 
stentors with a minimum of effort, fresh lettuce leaves 
may be put into the culture jars. But if this is done 
the stentors attach to the leaves. The advantage of 
using an extract of lettuce is that the stentors attach 
to the sides of the jars near the surface, whence they 
can be easily removed with a pipette. 

W. H. Bet>da 
W. J. Bowen 

The Johns Hopkins University 
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RADIOACTIVITY^ 

By the late SIR JOSEPH (JOHN) THOMSON, Master of Trinity College, Cambridge 


I NOW pass to a very brief consideration of one of 
the most important and interesting advances ever made 
in phyBies, and in which Canada, as the place of the 
labors of Professors Rutherford and Soddy, has taken 
* ft conspicuous part. I mean the discovery and investi¬ 
gation of radioactivity. Radioactivity was brought to 
lifi^t by the RSntgen rays. One of the many remark- 
aWe properties of these rays is to excite phosphores¬ 
cence in certain subatanccH, including the salts of 
uranium, when they fall upon them. Since Rontgen 
rays produce phosphorescence, i t occurred to Becquerel 
to try whether phosphoreaeenee would produce Ront- 
gmi rays* He took some uranium salts which had been 

, 1 Coi^adh^ portion of the addrm of the preiiident of 
the British Association for the Advancement of Science, 

te at Winnipeg in 1009* Reprinted from the issue of 
CB for August 27, 1909, Sir Joseph Thomson died 
bn August BO. 


made to phosphoresce by exposure, not to Rontgen 
rays but to sunlight, tested them, and found that they 
gave out rays pogsessing projMjrties similar to Rontgen 
rays. Further investigation showed, however, that to 
got these rays it was not necessary to make the ura¬ 
nium phosphoresce, that the salts wore just as active 
if Giey had been kept in the dark. It thus appeared 
that the property was due to the metal and not to the 
phosphorescence, and that uranium and its compounds 
possessed the power of giving out rays Which, like 
Rbntgeu rays, affect a photographic plate, make cer¬ 
tain minerals phosphoresce, and make gases through 
which they pass conductors of electricity. 

Niepce de Saint-Victor had observed some years be¬ 
fore this discovery that paper soaked in a solution of 
uranium nitrate affected a photographic plate, but the 
observation excited but little interest, The ground had 
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not then been prepared, by the diecoveiy of the Rent- 
gen rays, for its reception, and it withorod and was 
soon forgotten. 

Shortly after Bccquerers discovery of uranium, 
Schmidt found that thorium possessed similar proper¬ 
ties. Then Monsieur and Madame Curie, after a most 
difficult and laborious investigation, discovered two 
new substances, radium and polonium, possessing this 
property to an enormously greater extent than cither 
thorium or uranium, and this was followed by the dis¬ 
covery of actinium by Dcbierne. Now the researches 
of Rutherford and others have led to the discovery of 
so many new radioactive substances that any attempt 
at christening seems to have been abandoned, and they 
are denoted, like policemen, by the letters of the 
alphabet. 

Mr. Campbell has recently found that potassium, 
though far inferior in this respect to any of the sub¬ 
stances I have named, emits an appreciable amount of 
radiation, the amount depending only on the quantity 
of potassium, and being the same whatever the source 
from which the potassium is obtained or whatever the 
elements with which it may be in combination. 

The radiation emitted by these substances is of three 
types known as a, P and y rays. The a rays have 
been shown by Rutherford to be positively electrified 
atoms of helium, jnoving with speeds which reach up 
to about one tenth of the velocity of light. The P rays 
are negatively electrified corpuscles, moving in some 
eases with very nearly the velocity of light itself, while 
the Y rays are unelectrified, and are analogous to the 
Rdntgen rays. 

The radioactivity of uranium was shown by Crookes 
to arise from something mixed with the uranium, and 
which differed sufficiently in properties from the ura¬ 
nium itself to enable it to be separated by chemical 
analysis. He took some uranium, and by chemical 
treatment separated it into two portions, one of which 
was radioactive and the other not. 

Next Becqucrel found that if these two portions 
were kept for several months, the part wliich was not 
radioactive to begin with regained radioactivity, while 
the part which was radioactive to begin with had lost 
its radioactivity. These effects and many others re¬ 
ceive a complete explanation by the theory of radio¬ 
active change which wc owe to Riztherford and Soddy. 

According to this theory, the radioactive elements, 
are not permanent, but are gradually breaking up into 
elements of lower atomic weight; uranium, for ex¬ 
ample, is slowly breaking up, one of the products being 
radium, while radium breaks up into a radioactive gas 
called radium emanation, the emanation into another 
radioactive substance, and so on, and that the radia¬ 
tions are a kind of swan’s song emitted by the atoms 
when they pass from one form to another; that, for 
example, it is when a radium atom breaks up and an 


atom of the emanation appears that the rays which 
constitute the radioactivity are produced. 

Thus, on this view the atoms of the radioactive ele¬ 
ments are tiot immortal, they perish after a life whose 
average value ranges from thousands of millions of 
years in the case of uranium to n second or so in the 
case of the gaseous emanation from actinium. 

When the atoms pass from one state to another they 
give out large stores of enei^'^, thus their descendants 
do not inherit the whole of their wealth of stored-up 
energy, the estate becomes less and less wealthy with 
each generation; we find, in fact, that the politician, 
when he imposes death duties, is but imitating a proc¬ 
ess which has been going on for ages in the case of 
these radioaetive substances. 

Many points of interest arise when we consider the 
rate at which the atoms of radioactive substances dis¬ 
appear. Rutherford has shown that whatever be the 
age of these atoms, the percentage of atoms whicli dis¬ 
appear in one sectmd is always the same; another way 
of putting it is that the expectation of life of an atom 
is independent of its ag<i—that an atom of radium one 
thousand years old is just ns likely to live for another 
thousand years as one just sprung into existence. 

Now this would be the case if the death of the atxzm 
were duo to something from outside which struck old 
and young indiscriminately; in a battle, for example, 
the chance of being shot is the same for old and young; 
80 that wc are inclined at first to look to something 
coming from outside as the cause why an atom of 
radiiun, for ex*unplo, suddenly changes into an atom 
of tlie emanation. But here wc arc met with the diffi¬ 
culty that no changes in the external conditions that 
we have us yet been able to produce have had any effect 
on the life of the atom; as far as wc know at present 
the life of a radium atom is the same at the tempera¬ 
ture of a furnace as at that of liquid air—it is not 
altered by surrounding tlie radium by tliick scretms of 
lead or other dense materials to ward off radiation 
from outside, and what to my mind is especially sig¬ 
nificant, it is the same when the radium is in the most 
concentrated form, when its atoms are exposed to the 
vigorous bombardment from the rays given off by the 
neighboring atoms, as when it is in the moat dilute 
solution, when the rays are absorbed by the water which 
separates one atom from, another. This last result 
seems to me to make it somewhat improbable that we 
shall be able to split up the atoms of the non-radio¬ 
active elements by exposing them to the radiation from 
radium; if this radiation is unable to affect the un¬ 
stable radioaetive atoms, it is somewhat unlikely that 
it will be able to affect the much more stable non¬ 
radioactive elements. 

The evidence we have at present is against a dis¬ 
turbance coming from outside breaking up of the 
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radioactive atoms, and we must therefore look to some 
process of decay in the atom itself; but if this is the 
case, how are we to reconcile it with the fact that the 
expectation of life of an atom docs not diminish as the 
‘ atom gets older? We can do this if we suppose that 
the atoms when they are first produced have not all 
the same strength of constitution, that some are more 
robust than others, perhaps because they contain more 
intrinsic energy to begin with, and will therefore have 
a longer life. Now if when the atoms are flrat pro¬ 
duced there are some which will live for one year, some 
for ten, some for a thousand, and so on; and if lives 
of all durations, from nothing to infinity, are present 
in such proportions that the number of atoms which 
will live longer than a certain number of years dc- 
ereusc in u constant proportion for each additional 
year of life, we can easily prove that the expectation 
of life of an atom will be the same whatever its age 
may be. On this view the different atoms of a radio¬ 
active substance are not, in all respects, identical. 

The energy developed by radioactive substances is 
exceedingly large, one gram of radium developing 
nearly as much energy as would be produced by burn¬ 
ing a ton of coal. Tins energy is mainly in the a par¬ 
ticles, the positively charged helium atoms which are 
emitted when the change in the atom takes place; if 
this energy were produced by oJectrical forces it would 
indicate that the helium atom had moved through a 
potential difference of about two million volts on its 
way out of the atom of radium. The source of this 
energy is a problem of the deepest interest; if it arises 
from the repulsion of similarly electrified systems 
exerting forces varying inversely as the square of the 
distance, then to get the requisite amount of energy the 
systems, if their charges were cotnparable with the 
charge on the a particle, could not when they start be 
further apart than the radius of a corpuscle, 10'^^ cm. 
If we suppose that the particles do not acquire this 
energy at the explosion, but that before they are shot 
out of tho radium atom they move in circles inside this 
atom with the speed with which they emerge, the forces 
required to prevent particles moving with this velocity 
^from flying off at a tangent are so great that finite 
charges of electricity could only produce them at dis¬ 
tances comparable with the radius of a porpusole. 

One method by which the requisite amount of energy 
could be obtained is suggested by the view to which I 
have already alluded—that in the atom we have electri¬ 
fied systems of very different types, one small, the 
other large; the radius of one type is comparable with 
10-18 ^ of other is about 100,000 times 

greater. The electrostatic potential energy in the 
smaller bodies is enormously greater than that in the 
larger ones; if one of these small bodies were to ex¬ 
plode and expand to the size of the larger ones, we 
should have a liberation of energy large enough to 


endow an « particle with tlie energy it possesses. Is it 
possible that the positive units of electricity were, to 
l>egjn with, quite as small as the negative, but while in 
the course of ages most of these have passed from the 
smaller stage to the larger, there are some small ones 
still lingering in radioactive substances, and it is the 
explosion of these which liberates the energy set free 
during radioactive transformation? 

The properties of radium have consequences of enor¬ 
mous importance to the geologist as well as to the 
physicist or chemist. In fact, the discovery of these 
jiroperties has entirely altered the aspect of one of the 
most interesting geological problems, that of tlie age 
of the earth. Before the discovery of radium it was 
supposed that the supplies of heat furnished by chemi¬ 
cal changes going on in the earth were quite insignifi¬ 
cant, and that there W'aa nothing to replace the heat 
which flows from the hoi interior of the earth to the 
colder crust. Now when the earth first solidified it 
only possessed a certain amount of capital in the form 
of heat, aiul if it is continually spending this capital 
and not gaining any fresh heat it is evident that the 
process can not have been going on for more than a 
certain number of years, otherwise the earth wtJiild be 
colder than it is. Lord Kelvin in this way estimated 
the age of the earth to l)e less tlian 100 million years. 
Though the quantity of radium in the earth is an ex¬ 
ceedingly small fraction of the mass of the earth, only 
amounting, according to the determinations of Profes¬ 
sors Strutt and Joly, to about five grams in a cube 
whose side is 100 miles, yet the amount of heat given 
out by this small quantity of radium is so great that it 
is more than enough to replace tho heat which flows 
from the inside to the outsid<? of the earth. This, as 
Rutherford has pointed out, entirely vitiates the previ¬ 
ous method of determining the age of the earth. The 
fact is that the radium gives out so much lieat that we 
do not quite krmw what to do with it, for if there was 
as much radium throughout the interior of the earth 
as there is in its crust, the temperature of the earth 
would increase much more rapidly than it does as we 
descend below tho earthsurface. Professor Strutt 
has shown that if radium briiaves in the interior of 
the earth as it does at the surface, rocks similar to 
those in the,earthcrust can not extend to a depth of 
more than forty-five miles below the surface. 

It is remarkable that Professor Milne from the study 
of earthquake phenomena had previously come to the 
conclusion that rooks similar to those at the earth’s 
surface only descend a short distance below the sur¬ 
face; he estimates this distance at about thirty miles, 
and concludes that at a depth greater than this the 
earth is fairly homogeneous. Though the discovery 
of radioactivity has taken away one method of calcu¬ 
lating the age of the earth it has supplied another. 

The gas helium is given out by radioactive bodies, 
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and since, except in beryls, it ia not found in minerals 
'vvhich do not contain radioactive elements, it is proba¬ 
ble that all the helium in these minerala has come from 
these elements. In the case of a mineral conttiining 
uranium, the parent of radium in nidioactive equi¬ 
librium, with radium and its products, helium will be 
produced at a definite rate. Helium, however, unlike 
the radioactive elements, is permanent and accnmnlaies 
in the mineral; bonce if we measure the aruoimt of 
helium in a sample of rock and the amount produced 
by the sample in one year we can find the length of 
time the helium has been accumulating, and hence the 
age of the rock. This method, which is duo to Pro¬ 
fessor Strutt, may lead to determinations not merely 
of the average age of the crust of the earth, but of 
the ages of particular rocks arid the date at which 
the various strata were deposited; he has, for ex¬ 
ample, shown in this way that a specimen of the 
mineral thorianite must be more than 240 million years 
old. 

The physiological and medical projierties of the rays 
emitted by radium is a field of research in which 
enough has already been done to justify the hope that 
it may lead to considerable alleviation of human .suffer¬ 
ing. It seems quite definitely established that for some 
diseases, notably rodent ulcer, treatment with these 
rays has produced remarkable cures; it is imperative, 
lest we should be passing over a means of saving life 
and health, that the subject should be investigated in 
a much more systematic and extensive manner than 
there has yet been either time or material for. Ra- 
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dium is, however, so costly that few hospitals could 
afford to undertake pioneerink work of this kind; for¬ 
tunately, however, through the generosity of Sir Ernest 
Cassel and Lord Iveagh a Radium Institute, under the 
pata'onage of his Majesty the King, has been founded 
in liondon for the study of the medical properties of 
radium, and for the treatment of patients suffering 
from diseases for which radium is beneficial. 

The now discoveries made in physics in the last few 
years, and the ideas and potentialities suggested by 
them,, have had an effect upon the workers in that sub¬ 
ject akin to that produced in literature by the Eenais- 
sanco. Enthusiasm has been quickened, and there is a 
hopeful, youthful, perhaps exuberant, spirit abroad 
which leads men to make with confidence experiments 
which would have been tliought fantastic twenty years 
ago. It has quite dispelled the pessimistic feeling, not 
uncommon at that time, that all the interesting things 
had beej3 discovered, and all that wa.s left was to alter 
a decimal or two in some physical constant. Thei'e 
never was any justification for this feeling, there never 
were any signs of an appnmch to finality in science. 
The sum of knowledge is at present, at any rate, a 
diverging not a converging series. As wc conquer peak 
after peak we see in front of us regions full of interest 
and beauty, but we do not sec our goal, we do not see 
the horizon; in the distance tower still higher peaks, 
which will yield to those who ascend them still wider 
prospects, and deepen the feeling, whose truth is 
emphasized by every advance in .science, tliat “Great 
are the Works of the Lord.'' 




THE ORIGIN OF THE EARTH’S LAND FORMATIONS 

By Dr. C. D. PEttRINE 

AROKNTINK NATIONAL OBBERVATOEY, CORDOBA 


The peculiar and very irregular distribution of the 
land and water areas of the oarth^s surface as well as 
their forms and constitutions have attracted attention 
since man has known of their existence as such. Ex¬ 
planations to account for some of these conditions have 
been made from time to time, but none has been wholly 
satisfactory and for some no explanation has been 
attempted. The object of this note is to put on record 
the chief points of a general theory which occurred to 
me some years ago, and which appears to explain satis¬ 
factorily a number of observed facts. It is recognised 
that the difficulties in the way of substantial proofs are 
very great. For this and other reasons of scientific 
caution, the hypothesis is presented tentatively for 
further study and future confirmation or rejection. It 
is my belief, however, that, in general and radical as 
it is, it will be confirmed, because some of the evidenoe 


ia of considerable weight and 1 have so far found none 
which is prohibitory. 

Several years ago, the principal points known at that 
time were placed (on a general invitation) at the dis¬ 
posal of a group interested in the progress of science 
and its dissemination, but as far as I know nothing 
has yet been published on the subject. These and 
other details will be given in a full discussion of the 
hypothesis which it ia planned to publish if my im¬ 
paired health permits. 

The theoiy rests upon the possibility that the earth 
was bombarded in some past age by a meteoric swarm 
pr swarms which came from a southerly direction. 
When the explanation first suggested itself, no facts 
were known which could throw light on this all-impor^ 
tant point, the suggestion coming solely from two wdl^ 
marked peculiarities of continental and mountain 
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fomuitum, the aeoumulation of land in tfaa higher 
northern latitudes with a complementaTy defioienoy in 
the southern hemisphere, and the appearance of the 
Indian Peninsula and the Himalayan mountain ranges 
which give the impression of having been thrust north- 
ward into the Asiatic Continent. These suggested a 
force acting from the south. Later, the fact occurred 
to me that far the larger number of craters on the moon 
were in its southern hemisphere. 

It is now generally accepted that such ^^craters^' 
could have been formed by the impact of meteors. If, 
therefore, these “craters” or a considerable number of 
them, were formed in that way, the assumption is per¬ 
missible that the earth may have been, and almost 
certainly was, bombarded in a similar manner. These 
circumstances provide the possibility of such meteoric 
aotion as could bring about the observed conditions. 

Briefly, aside from the above, the principal observed 
facts and their bearing are as follows: 

(1) The large land excess in the northern hemisphere 
and a corresponding deficiency in the soiitb. 

(2) The broadening out toward the equator of the con- 
tinontal areas from their pointed soutUom extremities and 
still more in the far uorthorn regions where they form an 
almost continuous ring about the polar ocoan. 

(3) An open polar ocean and surrounding land mass 
in the north, and a continental land mass surrounded by 
water about the south polo. 

(4) Generally.greater elevations of the land above sea^ 
level near the southern extremities of the continents than 
In thMr northern portions. Tins is especially noticooble 
in South America, Africa, Asia and, to some extent, in 
North America. 

(fi) Low-lying and frequently marshy or desert areas 
of great extent in the northern and wider portions of the 
continental masses. 

(fi) Carboniferous deposits in these basins, including 
forests. 

(7) As already mentioned, the peculiar appearance of 
the Indian Peninsula and the Himalaya Mountains to the 
north, If we look at a contour map of those regions we 
find the Himalayas folded around tho northern and broad 
part of the Indian Peninsula in just such a manner as is 
conceivable if the triangular peninsula had been thrust 
into the Asiatic Continent from the south where we now 
find the extensive Indian Ocean. 

(8) The distanoae from the South Pole of South 
America, Africa, India and Greenland all pointed at the 
eouthem end, are roughly in the inverse order of their size. 

(9) During the Gondwana period the flora (Glossop- 
teris) of India differed greatly from that of Burope hut 
wae strikingly similar to the contempornnoous flora of 
South America, Sontli Africa and Australia. 

(10) The southern portions of the South American and 
African continents are, in general, less temperate than 
oo^esponding latitudes In the north. 

(11) No secular change in latitude has been estab- 
Utiiied, at least for the continental areas of the northern 
hemisphete. 


(If) Observed earthquake displaecmcnta hi California, 
the Flulippines and Japan show a relative movement of 
the continental areas on both sides southward with respect 
to the Pacific Basin. 

(13) It is fairly well established by direct evidence 
that tho earth crust underneath the great ocean bods is 
of considerably greater specific gravity than the crust of 
the continental areas. 

(14) The (average) specific gravity of meteorites com¬ 
posing such a swarm may vary from that of stone—say 
two and one half, to that of iron—say sm’eti. 

(15) If, as is usiuilly assumod, tho planetary bodies 
were originally, like the sun, in a gaseous or liquid state, 
they should remain more or less homogoneoiis on solidify¬ 
ing, and the present large differonces of specific gravity 
require explanation. 

The above are the observed facts for which an ex¬ 
planation is required. 

The following hypothesis outlines the course of 
events and the results which are conceived to have suc¬ 
ceeded an encounter of the earth with a swarm or 
swarms of meteorites. It is assumed that the meteor¬ 
ites came from a southerly direction—-not necessarily 
exactly in the direction of the pole, that they were 
numerous and that many of them were of considerable 
size. A single laige meteor is not considered capable 
of having produced the observed effects. 

If any considerable part of these meteors was of the 
heavy metallic type, we have at once a cause for the 
greater specific gravity of the eartli'a crust under the 
oceans. But such an assumption us to specific gravity 
is not necessary to the general action of such meteor 
streams because the ordinary stone meteorites are quite 
sufficient. 

Coining from any direction within, say, 30® or 4:0® 
of the South Pole, such streams of meteorites could be 
expected to exert a pressure upon the earth's crust 
which would depress it where the pressure was normal 
to the surface, that is, in the regions m(n‘e or less 
adjacent to the x>oJe, and elsewhere to “sweep” the 
surface layers along toward the equator. Tlie known 
fact that the earth is not perfi'ctly rigid but slightly 
elastic, and the observed folding of the rock strata are 
sufficient evidence that such changes can take place. 
The indications arc that these changes have taken place 
slowly rather than suddenly. 

As a further result of such “sweeping” action we 
can conceive of the land accumulations in the northern 
hemisphere as formed in a way similar to tho snow 
or sand drifts in the lee of an obstruction, the equa¬ 
torial bulge acting as such an obstruction. 

An alternative, slightly different conception, but one 
which is simpler and perhaps more probable, is that 
instead of heavy meteors being responsible for the 
greater specific gravity of the crust under the oceans, 
the “sweeping” process has affected only the lighter 
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layers near the surface, pushing these northward and 
elevating them above the sea-level, thus exposing 
heavier layers deeper down. A fact favoring this con¬ 
ception is that the average specific gravity of the entire 
earth is approximately twice that of the continental 
maagee. It may be that both conceptions arc involved. 

In a preliminary note it is neither necessary nor 
feasible to discuss in detail the bearing of the proposed 
hypothesis on all the different observed peculiarities 


which have been noted above. In most cases a possible 
bearing is obvious at a glance, which is enough for the 
present. That some of these relations are apparent 
rather than real and that not all will be confirmed, is 
to be expected. The hypothesis is too radical and too 
many factors are involved to permit of more than ten¬ 
tative acceptance for careful examination. There ap¬ 
pears, however, to be no reason known at present for 
concluding that some such origin is impossible. 


SCIENTIFIC EVENTS 


THE BIOLOGICAL RESEARCH INSTITUTE 
OF THE ZOOLOGICAL SOCIETY OF SAN 
DIEGO 

HotrsSD in the hospital and laboratory building of 
the Zoological Society of San Diego is the Biological 
Research Institute, whose facilities, research oppor¬ 
tunities and two research fellowships have been dis¬ 
cussed in a recent number of this journal.'^ 

Two out of some thirty applicants have been advised 
of their election to the two fellowships. Jackson S. 
Kiser, graduate student at the University of Washing¬ 
ton, will pursue at the Biological Research Institute 
studies of food infection in animals, for work toward 
the doctor^s degree from the University of California 
at Lob Angeles. Lawrence R. Penner, Ph.D., 1940, 
University of Minnesota, will conduct comparative 
parasitological investigations. Both these men began 
their work on September 1. 

In addition to the conducting of careful and com¬ 
plete post-mortem examinations of all animals which 
die in the zoo and of many wild animals which are 
brought in from the outside, dead from natural causes, 
special hospitalization is given to a groat variety of 
animals maintained in the zoo. Inve.stigations con¬ 
cerning nutritional requirements and especially the 
parasitic diseases of various animals, ar^ in progress, 
and an early extension of such studies % planned. 

Dr. Charles R. Schroeder, veterinary pathologist in 
charge of the hospital and laboratory; Dr. Carlton M. 
Herman, a visiting investigator; and Willis Doetsch- 
man, a graduate student in the University of Southern 
California, ai’e conducting research in various phases 
of animal parasitology. Dr. Hermanns present investi¬ 
gations are concerned with life-cycles of certain worm 
parasites of seals and other animals. Mr. Doetschman 
is conducting a survey of internal parasites of captive 
animals, in partial fulfillment of the requirements for 
a master’s degree. Several voluntary workers and a 
number of students from San Diego State College on 
a special National Youth Administration project are 
carrying out technical and statistical investigations 
under the direct supervision of Dr. Schroeder. 
*ScntNCE, 92: 66, 1940. 


The Research Committee of the institute, who give 
their counsel and other assistance without compensa¬ 
tion to students and research workers are the follow¬ 
ing: Protozoology: Dr. Rawson J. Pickard, San Diego 
(chairman); Pathology: Dr. Howard A. Ball, San 
Diego; Biochemistry: Dr. Denis L. Fox, assistant pro¬ 
fessor of marine biochemistry, Scripps Institution of 
Oceanography of the University of California, La 
Jolla; Surgery: Dr. Hall G. Holder, Sau Diego; Oph¬ 
thalmology: Dr. George L, Kilgore, San Diego; Phy¬ 
siology: Dr. Eaton M. MacKay, director of research, 
Scripps Metabolic Clinic, La Jolla; Cardiology: Dr. 
Francis M. Smith, Scripps Metabolic Clinic, La Jolla; 
i)€ntal Pathology: Dr. Quin tin M. Stephen-Hassard, 
La Jolla; Microbiology: Dr. Claude E. ZoBell, assistant 
professor of marine microbiology, Scripps Institution 
of Oceanography of the University of California, La 
Jolla. 

The committee appointed to supervise the research 
conducted under the fellowships consists of the follow¬ 
ing members of the Research Committee: Drs. Pickard 
(chairman), Ball, Fox and ZoBell. 

Dznib L. Fox 

THE GREAT SMOKY MOUNTAINS 
NATIONAL PARK 

The Great Smoky Mountains National Park was 
dedicated at Newfound Gap by President Roosevelt 
on September 2. 

The park is almost equally in the states of North 
Carolina and Tennessee, on the crest of the Great 
Smokies. Newfound Gap is on the boundary line, 
where the park’s one trans-mountain road crosses, 

Harold L, Ickes, Secretary of the Interior, presided 
at the dedication exercises, and Governor Clyde R. 
Hooy, of North Carolina, and Governor Prentice 
Cooper, of Tennessee, made brief addresses. Those 
were followed by the dedicatory address of the Pres¬ 
ident. 

The Great Smoky Mountains National Park is one 
of the units of the Federal Park System administered 
by the National Park Service ‘^for the benefit and 
enjoyment of the people.” It may be visited any day 
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in the year. During 1939, 760,000 persons entered 
the park to motor over the modem highways or to 
travel afoot or on horseback over the 500 miles of 
trails. 

Authority for establishment of the park was con¬ 
tained in the act of Congress approved May 22, 1926. 
In 1930 it was established, in a limited way,; for pro¬ 
tection and administration only, in accordance with 
Congressional approval of such limited park status 
upon the acquisition by the government (by dona¬ 
tion) of 150,000 acres of land. 

Most of the funds to purchase the lands within the 
approved boundaries were secured by donation. Con¬ 
tributions of citizens of North Carolina and Tennessee 
and appropriations by the legislatures of those two 
states raised approximately half the estimated cost of 
acquiring the required lands. John D. Rockefclhu*, 
Jr., through the Laura Spelman Rockefeller Me¬ 
morial, offered to match contributions up to $5,000,- 
000, in memory of his inotlier. Because of bank 
failures during the depression, which wiped out some 
donations, and of the inability of many to redeem 
their pledges through the same cause, and also because 
of rising land values, difficulty was mot in securing all 
the land necessary to establish the park. President 
Roosevelt in 1933 allotted $1,500,000 of emergency 
funds, and Congress appropriated $743,265.20 to 
acquire tlie last remaining lands. 

A short time ago a Founders Memorial Plaque, 
with the following inscription, was erected at New¬ 
found Gap in the heart of the park: 

For the permanent enjoyment of th(3 people this park 
was given ono half by the people and states of North 
Carolina and Tonnesseo and by the 1/nited States of Amer¬ 
ica and one half in memory of Laura Spelman Rockefeller 
by the Laura Spelman Rockefeller Memorial founded by 
her husband, John D. Rockefeller. 

THE MARINE BIOLOGICAL LABORATORY 
AT WOODS HOLE 

An article in The Collecting Net gives an account 
of the annual meeting of the Corporation and Trustees 
of the Marine Biological Lal>oratory, by Dr. Charles 
Packard, director of the laboratory. At this meeting 
twelve new members of the corporation were elected 
as follows: 

Dr. H. Q. Albaum, Brooklyn College; Dr. 0. A. An- 
gorer, Ohio State University; Dr. F. A. Brown, North¬ 
western University; Dr. Loon Churuey, University of 
Pennsylvania; Dr. G. Failla, Memorial Hospital, Now 
York; the Reverend J. A. Frisch, Canisius College; Dr. 
F. A, Hartman, Ohio State University; Dr. Marie Hin- 
richa, Illinois Southern State Teachers' College; Columbus 
0*D. Iselin, Harvard University, Rockefeller Institute; 
Mrs. Rebecca Luncefleld, Rockefeller Institute; Dr. Floyd 
Moser, University of Pennsylvania, and Dr. Eric Wald, 
Harvard University, 


Trustees elected by the corporation were: 

Dugald E. S. Brown, New York University; H. B. Bige¬ 
low, Harvard University; R. Chambers, New York Uni¬ 
versity; W. E. Garrey, Vanderbilt University; 8. O. Mast, 
the Johns Hopkins University; A. P. Mathews, University 
of Cincinnati; C. W, Metz, University of Pennsylvania; 
H. H. Plough, Amherst College; W, R, Taylor, University 
of Michigan. 

Drs. Caswell Grave, H. G. Harrison and C. E. McClung, 
trustees who have reached the age of seventy years, were 
elected trustees emeriti. 

Memorials to the following raembers of the corpora¬ 
tion who have died were read: 

Dr, H. McE, Knewer, for many years librarian of the 
laboratory (read by R, G. Harrison). 

Dr. M. M- Metcalf, trustee since 1897 (read by B. A. 
Budington). 

Dr. Charles Zeleny, well remembered by the older in¬ 
vestigators (prepared by F. Payne). 

Captain John Veeder, for fifty years connected with the 
laboratory, in charge of the boats until his retiretment 
(read by F. R. Lillie). 

Discussion at both the meeting of the trustees and 
of the members of the corporation centered about the 
new addition to the library, now actually under oon- 
Htruction. Dr. Packard states that the neecfssary funds 
for its erection have been given by the Rockefeller 
Foundation, which some years ago aided in the con¬ 
struction of the Brick Building. The new structure^ 
59 X 51 feet in outside dimensions, will have the same 
lieight and archiioctural style as the present building. 
The four tiers of stacks, corresponding to the present 
stack floors, will provide space for almost twice as 
many volumes os there arc on hand at present. On 
all floors readijig tables will be provided. On the 
upper two floors there will be a generous amount of 
space between the tables and the stacks, so that read¬ 
ers should not be disturbed by those who are moving 
about in the stacks. A part of the basement will be 
used for the sterilization of glassware, distillation of 
water and other services requiring steam. Two dark 
roomfl are also provided. 

THE DETROIT MEETING OF THE AMER- 
AT WOODS HOLE 

As has already been reported in Science, sessions 
of the American Chemical Society will open at De¬ 
troit on September 9 and will lost through the week. 

At two o’clock on Monday the first general session 
will be held in the Scottish Rite Cathedral of the 
Masonic Temple. The program will include the 
presentation of the Women’s Award to Dr. Mary 
Engle Pennington and the x>i't?sentation of the Amer¬ 
ican Chemical Society Award in Pure Chemistry to 
Lawrence Clin Brockway. Dr. M. L. Crossley, of 
the American Cyonamid Company, will make an ad- 
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dresfi at this seBsion on ^‘Certain Aspects of the Chem¬ 
istry of Infectious Biseases” and Dr. Per K. Frolich, 
of the Standard Oil I)evelox)mcnt Company, an address 
on “Butyl Rubber—a New Hydrocarbon Product.” 
The last address on the program is the presidential 
address of Dr. S. C. Lind, dean of the Institute of 
Technology of the University of Minnesotfl, who liad 
taken as his subject “Chemistry within the Atom.” 

The session wiU be followed by a tea, and at nine 
o’clock there will be a I'ecejition and dance at the 
Masonic Temple. 

Dr, Charles F. Kettering, vice-jiresident of the 
General Motors Corj^oration, who is honorary chair¬ 
man of the local committee, will give the address at a 
subscription dinner on Wednesday evening at seven 
oVlook. At ten o’clock on the »au)e evening there 
will be a complimentary^ dance in the ballroom of the 
Hotel Btatlcr. 

Technical sessions of the various divisions of the 
Boeiety arc planned for each day. Tliere have been 
arranged numerous group luncheons, dinners and a 
large number of excursions to the industrial plants of 
the city, especially those illustrative of the major 
phases of automobile manufacture. 

The University of Michigan will act as host for an 
all-day trip. The party will divide according to in¬ 
terests to inspect the following lalmratories; 

Phybioal CiiKMisTRY, PHYSiCB. Surface chemistry, 
adsorption, interfaci/il tension, adhesion tension, radio¬ 
activity, counters, eloctroseopes, refractivity, crystal mod¬ 
els, electron diffraction, heats of combustion, the cyclotron, 
mechanism of electrode iwtcntials and overvoltage. 

Ohoanic Chemistry, Biolooioal Chemistry, Pharma- 
OEUTiOAli Chemistry. Hormone products, carcinogenic 
materials, local anesthetics, hypnotics, mydriatics, anti* 
spasmodic^, absorption spectra, clinical investigation, 
dental caries, blood diseases, arthritis. 

Anauytujal Chemistry, Ihokoanic Chemistry. Spec* 
trographic methods of analysis, food and^drug analysis, 
titanium precipitates, urea precipltaTes, totraphenyl- 
arsonium compounds, minorniogical museum. 

Exthachemicau. Burton Memorial Tower, Horace 
Backliam School of Graduate Studies, Lawyers’ Club, 
Michigan Union, the now Health Service. 

Chemical and Metaultjrqicai. Enoinekbino, General 
IiABORATOKY. Fluid flow, heat transfer, evaporation and 
crystallization. 

Gas, Fuels and Petroleum Ladoratories. Analysis, 
calorimetry, equilibrium cells, columns and pilot plant for 
equilibrium studies. 

Metallurgical IiAbokatoby, Stress-rupture units, 
creep, vacuum gas analysis apparatus, high-temperature 
tensile and impact machines. 
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Hiohigan Stats Highway Testiko Laboratoeies. 
Phjrsieal and mechanical testing of road-building mate- 
rials. 

RECENT DEATHS 

De. Raymond Smith Dugan^ profosBor of astron¬ 
omy at Princeton University, died on August 31. He 
was sixty-two years old. 

Db. Lgstkr P. Breokknkidge:, professor emeritus 
of mechanical engineering of the Sheffield Scientiflo 
School, Yale University, died on August 22 at the age 
of eighty-two years. 

Dr. Edward Martin Kindle, chief of the Division 
of Paleontology of the Geological Survey of Canada, 
died on August 29 at the age of seventy-two years. 

Colonel Thomas L. Rhoads, Medical Corps, 
U. S. A., retired, chief surgeon of the First Army of 
the American Expeditionary Forces during the world 
war, died on August 20. He was seventy years old. 

Henry Hudson Nicholson, professor of chemistry 
and director of the chemical laboratory of the Univer¬ 
sity of Nebraska from 1882 to 1905 and later a con¬ 
sulting engineer, died on August 17 at the age of 
ninety-five years. 

Louis Aoassiz Shaw, assutant professor of physi¬ 
ology in the School of Public Health of Harvard 
University, died on August 27 at the age of fifty-four 
years. 

Db. Harold Douglas Singer^ professor of psy¬ 
chiatry at the College of Medicine in Chicago of the 
University of Illinois, died on August 28 at the age of 
sixty-five years. 

Db. Ernest H. Lindley, chancellor emeritus of the 
University of Kansas, professor of psychology from 
1898 to 1917, died on August 21 aboard the Japanese 
liner Amma Maru. He was seventy-one years old, 

Mrs, Mart VaUx Waloott, wife of the late Dr. 
Charles D, Walcott, formerly secretary of the Smith¬ 
sonian Institution^ in which she was research associate, 
died on August 22. She was eighty years old. 

The death is announced of Dr. Hugo Merton, for¬ 
merly of Heidelberg, who had been working in the 
Crew Institute of the University of Edinbiirgh. 

Sib Joseph (John) Thomson, Cavendish professor 
of experimental physics at the University of Cam¬ 
bridge from 1884 to 1918, when be became master of 
Trinity College, died on August in his eighty- 
fourth year. 
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SCIENTIFIC NOTES AND NEWS 

In recognition of “distinguished service in the hos^ GNildwater, commissioner of iiospitals of New York 
pital field” the Ajmerican Hospital Association wiU Cil^^at the annuel convention to .be held in Iboaton 
present its 1^40 Award of Merit to Dr. Sigismund S» duri^ the werie of Sqvtember 16. 
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Tiui poultry building of the College of Agriculture 
and Experiment Station of Cornell Univeraity was 
dedicated in June and formally named Rice Hall. 
The Ea:pminent Station Record points out that this 
ia the first college building in the couTitry to be named 
in honor of a poultrymaii. It writes: “During his 
thirty years of work at the university as head of the 
department, Emeritus Professor James E. Rice molded 
the thought and activity of many engaged in the in¬ 
dustry. He was an eminent teacher and contributed 
much toward the development of poultry research.” 
The speakers at the dedication included President 
Edmund E. Day, of Cornell University; Dr. Carl E. 
Ladd, dean of the New York State Colleges of Agri¬ 
culture and Home Economics and director of the ex¬ 
periment station; Dr. Liberty Hyde Bailey, formerly 
dean of the College of Agriculture; representatives 
of leading poultry hiterests, and Professor Rice. 

0. L. Beiswinoer, of Akron, was elected president 
of the National Association of Power Engineers at 
the annual convention at Columbus, Ohio. Stephen 
C. Castell, of Davenport, Iowa, was elected vice-pres¬ 
ident. 

Dr. William E. Aylinq, of Syracuse,- N. Y., was 
elected president of the New York State Association 
of School Physicians at the recent annual conference 
held at Saratoga Springs. 

Db- Isaac H. Jones, of Los Angeles, was elected 
president of the Pacific Coast Oto-Ophthalmological 
Society at the recent meeting in Spokane. 

John Fctlton, after serving for forty-three years 
in the Oregon State College at Corvallis, since 1907 
as head of the department of chemistry, has retired 
to part-time service as professor emeritus. Dr. E. C. 
Gilbert, since 1930 professor of chemistry, has been 
appointed acting chairman of the department. 

Dr. Oswald N. Andersen, assistant superintendent 
of Barnes Hospital, St. Louis, has been appointed 
general director of the School of Hygiene and Physi¬ 
cal Education at Stanford University with the rank 
of associate professor. 

Dr. Elwood C. Davis, who has been in charge of 
professional preparation and research in physical 
education at Pennsylvania State College, has been 
appointed head of the department of physical educa¬ 
tion at the University of Pittsburgh. He succeeds 
Dr. John Dambach, who resigned last year to become 
head of the same department at Queens College, New 
York. 

Dr. Robert L, McMurray, assistant professor of 
pharmacy at the Ohio State University, has been ap- 
poii^ed associate professor of pharmacy at Wash- 
State College. 


Db. John B. Lucke, associate professor of geol¬ 
ogy, will become bead of the department of geography 
at the University of Connecticut. He succeeds Dr. 
Richard E. Dodge, who retired a year ago and is now 
})rofessor emeritus. 

Dr. Timothy P. White, who reciently retired from 
the Bureau of Animal Industry, has been appointed 
professor of anatomy and histology in the School of 
Veterinary Medicine of Middlesex University, Wal¬ 
tham, Mass. 

Charles W. Cottkrman, instructor in genetics and 
biometry at the Ohio State University, has become 
a research associate in the laboratory of vertebrate 
genetics at the University of Michigan. Ho will con¬ 
duct studies in human heredity for which funds have 
been provided by the Board of Governors of the 
Horace H. Rackham School of Graduate Studies, 

Boris A. Kbukoff, who has been associated with 
the New York Botanical Garden while working on his 
collections of South American plants, has been ap¬ 
pointed honorary curator of economic botany. 

Current News of Chemistry and Chemical Engineer¬ 
ing reports that Harold A, Frediani, until recently 
instructor in charge of analytical industrial chemistry 
at the Louisiana State University, has been appointed 
assistant director of the Fisher Scientific Company 
Development Laboratory, Pittsburgh, Pa. 

The Journal of Chemical Educ^ation^ edited for the 
division of education of the American Chemical Soci¬ 
ety by Professor Norris W. Rakestraw, of Brown Uni¬ 
versity, hns formed a group of associate editors. They 
are: Hubert N. Alyea, Princeton University; Tenney 
L. Davis, Massachusetts Institute of Technology; Ed. 
P. Degering, Purdue University; William A. Felsing, 
the University of Texas; Malcolm M. Haring, the Uni¬ 
versity of Maryland; Philip A. Leighton, Stanford 
University; Laurence L. Quill, the Ohio State Univer¬ 
sity, and Elbert C. Weaver, Bulkeley High School, 
Hartford, Conn. 

Db. H. A. Gleason returned to the New York Bo¬ 
tanical Garden on August 10 after a two-months’ col¬ 
lecting trip in the eastern and middle western states, 
bringing back 3,000 specimens for the herbarium. 
Accompanied by John Dwyer, a graduate studemt from 
Fordham University, he covered territory from New 
York to Virginia, west to the Mississippi and Mis¬ 
souri Rivers and north to Minnesota and the Great 
Lakes region. 

Db. A. J. Rieeb, professor of plant pathology at 
the University of Wisconsin, and Dr. P. W. Zimmer¬ 
man, of the Boyce Thompson Institute, members of a 
committee for the study of cancer problems and over¬ 
growths in plants, visited the New York Botanical 
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Garden on August 13 to consult with Dr. B. 0. Dodge 
and members of the laboratory staff of the garden on 
further activities of the committee. 

Professor Roy S. Swintok, on leave of absence 
from the University of Michigan, will join the faculty 
of the University of the Philippines in Manila, P. I., 
for a year. Professor Swinton, who was at the Uni¬ 
versity of the Philippines from 1911 to 1913, will 
advise the university on the installation of a new 
mechanics and hydraulics laboratory. 

The tenth Int<*rnational Congress of Dermatology 
and Syphilology will be held in New York City in 
September under the presidency of Dr. Oliver S. 
Ornmby. Dr. Paul A. O’Leary, of the Mayo Clinic, 
Rochester, Minn., is executive secretary. 

The twenty-third annual meeting of the American 
Society of Ichthyologists and Herpetologists was held 
in Toronto from September 2 to 4. Sessions were held 
at the Royal Ontario Museum of Zoology. There was 
an “open house” in the Biological Building of the 
University of Toronto on Monday evening. The an¬ 
nual dinner was held in Hart House. On tlic last day 
of the meeting there were joint sessions with the 
American Fisheries Society, 

The National Advisory Cancer Council at a meet¬ 
ing on June 25 at the National Cancer Institute in 
Bethesda, Md., awarded grants for research on can¬ 
cer; Washington University School of Medicine, St. 
Louis, $16,000; Memorial Hospital for the Treatment 
of Cancer and Allied Diseases, New York, $3,300; 
Baniard Free Skin and Cancer Hospital, St. Louis, 
$5,000; University of California Medical School, San 
Francisco, $5,000, and American College of Surgeons, 
Chicago, $5,900. Among reports presented at the 
meeting was a special one on protection of personnel 
working in cancer clinics against injury from ex¬ 
posure to radium, x-rays and j^eutrons, by Carl 
Voegtlin, chief of the cancer institute. 

The Newark Museum has received from Louis 
Bamberger, of South Orange, a gift of new exhibits 
and study equipment for the science department. 
The new material, most of which will be specially de¬ 
signed and made to order, will be ready for installa¬ 
tion later this autumn, according to Miss Beatrice 
Winser, director of the museum. Mr. Bamberger is 


vice-president of the Board of Trustees. Among the 
exhibits and equipment acquired through the Bam¬ 
berger gift are an electrically operated model of the 
solar system on which the planets move in related 
speed to one another, a fluorescent mineral room 
where ultra-violet lamps bring out hidden qualities 
and colors in minerals; a model of a drop of pond 
water magnified two hundred and fifty times to show 
microscopic plant and animal forms, two microscopes 
and a microprojector together with a number of 
slides; a series of working models illustrating the 
structure of the human body, and an “illusion exhibit 
machine” whi<fli performs such miracles as apparently 
reducing a duck to its skeleton or changing a weasel 
from summer brown to wir)ter white. The new mate¬ 
rial will be installed as received find a formal opening 
of the science department with an entirely new set-up 
will be held later in the autumn. 

Commander F. W. Reichelderper, of the U. S. 
Weather Bureau, has made a statement to the effect 
that only three institutions in the country now have an 
advanced meteorological c(mrse, and these have each 
graduated from ten to twenty men a year. Most of 
the men have been Army and Navy oflicers sent there 
by the military service. There have been only about 
ten to twenty men each year for civilian occupations. 
This is due to the fact that the opportunity for em¬ 
ployment has been limited. However, he states that 
the new five-day weather forecasting system, initiated 
recently by the Weather Bureau, is creating a demand 
for meteorologists. 

An Associated Press dispatch states that construc¬ 
tion of a $1,250,900 addition to the plant of the Spen¬ 
cer Lons Company, Buffalo, N. Y., to provide facilities 
for national dcfeiise production, started on Septem¬ 
ber 3. Burton H. Witherspoon, president of the com¬ 
pany, states that production facilities have been in¬ 
creased about 50 per cent, and employment has been 
raised from 1,000 workers to 1,600. 

Nature states that Dr. Charles Slater, consulting 
bacteriologist to St. George’s Hospital, London, who 
died on March 15, bequeathed £10,000 to St. George’s 
Hospital for teaching bacteriology or research work 
in that science, £5,000 to the University of Manchester 
for the equipment and maintenance of the laboratories 
and £4,000 to the University of Cambridge for teach¬ 
ing or research work in medioal science. 


DISCUSSION 


THE FIRST THOUSAND MATHEMATICAL 
WORKS PRINTED IN AMERICA 

The University of Michigan recently published a 
volume (xxvi + 697 pp.) entitled “Bibliography of 
Mathematical Works Printed in America through 


1860,” edited by Louis C. Karpinaki, with the coop¬ 
eration for Washington libraries of Walter F, Shen- 
ton. This book is especially useful to librarians, but 
it is also of interest to students of the early develop¬ 
ment of mathematics in the Americas. In fact, on 
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page xi it is stated that ^^these illustrations oonstitute 
a piotorial history of American mathematics through 
1850 on a scale that has not before been attemi)ted 
vrith any similar group of American imprints.” 
While mathematical history and mathematical bibli¬ 
ography have much in common their fundamental ob¬ 
jectives usually differ widely, and the present work is 
a bibliography as its title clearly indicates. 

A difference between the objectives of a mathe¬ 
matical history and a mathematical bibliography was 
stated emphatically by the well-known former writer 
on the history of mathematics, Moritz Cantor (1829- 
1920), at the International Congress of Mathema¬ 
ticians held nt Paris, France, in 1900 and reported 
in the Bulletin of the American Mathematics Society, 
volume 7, by Chailotte A. Scott (1858-1931), then at 
Bryn Mawr College. In passing over many minor 
writers on the subject he remarked “tous aussi morts 
que lours livres; gardons—nous de les ressusciter.” 
Probably most historians of mathematics would not 
be in full accord with this dictum, notwithstanding 
the great reputation of its author. On account of the 
vastness of the material with which the modern 
mathematical historian has to deal it frequently be¬ 
comes necessary to coniiue the attention at first to 
what appears to be most important, and in doing this 
the first thousand mathematical works printed in 
America would usually not receive much attention. 

While the work under consideration lists only about 
one thousand different publications without counting 
different editions of the same work, when these are 
counted the number of tim listed publications is 
nearly three tliouaund. As might be expected most of 
them are text-book.s which were usually based on more 
extensive and in most caaes better foreign publica¬ 
tions. It is interesting to note that the early Spanish 
publications usually deviated more from tlieir source 
material than those which appeared in the KngliKli 
language. The earliest work noted is the **8uraario” 
by Juan Diez Freyle, which was printed in Mexico in 
1656 but is much inferior to the well-known **Arft 
Magna” published by the Italian mathematician, H. 
Cardan, about eleven years earlier. Various other 
earlier European mathematical publications are also 
superior to this earliest known mathematical work 
printed in America. 

In an appendix the author deviates from the title 
of the work under consideration by treating briefly 
native American mathematical developments (pp. 
607-611). These native developments are much in¬ 
ferior to those made by the Babylonians more than 
three thousand years before Columbus discovered 
America, In particular, the Babylonians solved at 
that early date certain quadratic equations in the 
sense that they found at least one root of such an 


equation by methods which are still being used by 
our high-school students. Much has been written 
about the ancient Mayan and the ancient Peruvian 
mathematics, but most of this relates to their methods 
of representing numbers and exhibits very little 
mathematical insight in comparison with much older 
developments in Babylon and in Egypt. 

While this volume revives many authors who were 
as dead as their books it will doubtless bo welcomed 
by the librarians and also by many others who are 
interested in the early developmeiit of mathematics 
in our country even if the destruction of all these 
books would not diminish materially our mathe¬ 
matical knowledge. Many will find pleasure in veri¬ 
fying for themselves the lack of originality in the 
material of nearly all these works and will thus be 
more impressed by the very slow growth of our mod¬ 
em mathematical knowledge. The abstract form of 
this knowledge has become so widely useful in our 
age as a result of the great scientific advances which 
have demanded continually greater brevity in our 
statements as regards exact situations. 

G. A. MiLLEai 

University of Illinois 

PRACTICAL SUGGESTIONS FOR REDUCING 
THE LABOR OF INDEXING A 
TEXT-BOOK 

Indexing is an individualistic task which varies with 
the type of book concerned. While there are no fixed 
rules, the general principles outlined in this article may 
bo found of assistance to medical and other authors 
who wish to index their own texts. 

Indexing technique must be flexible and allow ex¬ 
pansion and rearrangement of entries in order to allow 
ro-nse of original drafts of entries when preparing the 
index of a revised edition. Since each entry must be 
separable, either individual slips of paper or file cards 
arc customarily used for each entry. The use of letter 
size sheets of paper each ruled horizontally into four 
sections—one section for each entry—reduces the num¬ 
ber of insertions required in typing. 

The selection of subjects and of index entry words 
requires judgment based on knowledge of tbe subject, 
and is improved by some knowledge of indexing. 
Words which are to be used as leading words of index 
entries should flr.st be checked by the author on the 
printer's page proof of the text. When the desired 
leading word does not occcur in the text, it should be 
written in the margin of the page proof at the proper 
place. 

In deciding upon subjects to be indexed and word¬ 
ing of entries, the author must take into consideration 
whether the book and index are for the general reader 
or for the expert. He must also decide whether to 
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make descriptive entries-or whether to compile simply 
a skeleton type index. The subject of the text itself 
should not be used as an index entry heading. Cap¬ 
itals should be used sparingly. The page number 
should be preceded by a comma and should follow the 
last word of each entry without intervening spaces. 

After entry words have been checked by the author 
on the page in-oof of the text, an assistant may com¬ 
plete the task of indexing. 

Subheadings in a group of entries having the same 
entry word must be arranged alphabetically. It is dif¬ 
ficult to alphabetize subheadings which inadequately 
describe the entry word. When impossible to alpha¬ 
betize such subheadings, they may be arranged in pro¬ 
gressive order of page numbers. 

The complete entries drafted from the entry words 
checked on the printer's page proof of the text are 
typed in consecutive order on the quarter-ruled letter 
size sheets. Each sheet of four entry slips should be 
mimbered consecutively in the upper right-hand comet, 
A carbon copy of each sheet is preserved intact in 
original consecutive order. These carbon copies ob¬ 
viate the zieoessity for rearrangement of the original 
entry slips from alphabetic back into consecutive order 
in making a revised edition of the text and index. 

On a photographer's cutting board several quarter- 
ruled sheets at a time are out into their four separate 
Blips each bearing a single entry. 

The cut slips are then sorted into alphabetic order, 
first according to the leading letter and later according 
to the second and third letters of the first word of each 
entry. Alphabetic arrangement is based only on the 
leading word of each entry. The word which follows 
the leading word does not form an entity with the 
latter for purposes of alphabetizing. A compound 
word is, however, treated as an entity. 

The individual slips are then edited and revised. 
Whenever several entry slips bear identical entries, the 
page numbers of these are entered in consecutive order 
upon a single entry slip and the superfluous original 
slips discarded. Groups of entries having the same 
entry word are tJien arranged alphabetically in in¬ 
dented setting, eliminating repetition of their entry 
word. Cross references are made on blank entry slips 
and inserted wherever neccBsary, Errors in alpha¬ 
betizing are then corrected. 

Individual entry slips, arranged in the order in which 
they arc to appear in the index, may be numbered con¬ 
secutively in the upper left-hand comer of each and 
sent in slip form to the printer. It is not necessary 
that th^ first be posted upon sheets of paper in their 
consecutive order, or that they be typed again into a 
regular manuscript of the index. 

Each entry in the printer's gall^ proof of the index 
must be checked against the page proof of the text. 


vot. No. im 

There is no short out or substitute for this final xe*- 
cheek. 

Index page proof should first be read through for 
verification of alphabetical order of entries. On the 
original entry slips ditto marks were used for groups 
of entries having the same entry word. A second read¬ 
ing is necessary to make sure that none of these ditto 
marks have been retained as column headings in the 
page proof of the index. When division of such 
groups is carried over from one column to the next, 
the entry word (without page number) should be re¬ 
peated at the head of the new column. 

Insertions in the text of revised editions will render 
incorrect the page niunbers of many of the subsequent 
index entries. The carbon copies of each sheet of four 
entries preserved intact in original consecutive order of 
page numbers are compared with the page proof of the 
revised text. Where necessary, new page numbers are 
then assigned to the previously drafted entries. From 
this point on, the indexing of the revised edition is 
similar to that of the original. 

The method described in this article makes re-draft¬ 
ing the bulk of the index entries in a revision of the 
index unnecessary. It also avoids the necessity of 
taking all the previously alphabetized entzy slips out 
of alphabetic order and rearranging into their original 
consecutive order to permit these drafted entries to be 
used again in the index of the revised edition of the 
text. 

Leon Hugh Wabbbk^ 

National Institute or Health, 

Bethesiia, Mn. 

THE INCIDENCE OF HYDROGEN SULFIDE 

AT KILAUSA SOLFATARA PRECEDING 
THE 1940 MAUNA LOA VOLCANIC 
ACTIVITY 

Pekiodio analyses of the solfatario gases at Kilauea 
have been carrit^d out by the writers over a period of 
two years, with the purpose of determining whether 
there is a correlation between the constitution of these 
gases 'and volcanic activity in Kilauea- Since the lavas 
of this volcano and of near-by Mauna Loa volcano 
are known to have the same origin, it was felt that 
there might also be found a relationship to periods of 
Mauna Loa activity. 

Aside from steam, which is the predominant gas, 
Kilauea solfataric gases were found to be composed 
of 86 to 98 per cent, carbon dioxide, 1 to 15 per cent, 
sulfur dioxide and approximately 1 per oent, air. 
There have been irregular variations in the sulfur 
dioxide-carbon dioxide ratio during the two-year 
period, and no eruption of either volcano has occurred. 

t Acting assistant surgeon (dermatoloj^). Office of 
Dermatoses Investigations, U. 6. Public Health SOTice, 
Bethesda, Maryland. Medical Director Louis B^watta 
in ahitrge. 
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Ko other gaeea were present in detectable quantities 
until just prior to the present Mauna Loa activity. 

In the collection of March 14,1940, however, hydro¬ 
gen sulfide appeared for the first time. It was easily 
detected qualitatively by odor, by the darkening of 
lead acetate paper and by the formation of yellow 
cadmium sulfide when the gas was passed into cadmium 
sulfate solution. There was not sufficient hydrogen 
sulfide to make its quantitative determination possible. 

On April 7, 1940, volcanic activity broke out at the 
summit of Mauna Loa. Samples of solfatarie gojs col¬ 
lected at Kilauea on April 11 again ehowed the pres¬ 
ence of hydrogen sulfide, and samples collected on 
April 21 likewise contained hydi'ogen sulfide. The col¬ 


lections of May 10 and June 18 showed no hydrogen 
sulfide, even though Mauna Loa was still erupting, 
although with greatly lessened activity. 

The appearance of hydrogen sulfide in the Kdauea 
solfatarie gases just prior to Mauna Loa activity may 
have been a premonitory sign. If so, this appears to 
afford an exceedingly valuable method of forecasting 
volcanic outbreaks. Furthermore, this incidence of 
hydrogen sulfide suggests a close relationship between 
solfatarie activity and primary volcanism. 

John H. Patnb 
Stanley 8. Ballahd 

TTNrvEasiTY op Hawaii, and 
Hawaiian Volcano Observatoey 


SCIENTIFIC BOOKS 


A GEOLOGICAL EXPEDITION TO THE 
SUNDA ISLANDS 

Geological Expedition of the University of Amsterdam 
to the Lesser Sunda Islands in the Southeastern Port 
of the Netherlands Ectst Indies, under the Leadership 
of R, A. Brouwer. Vol. 1, 348 pages, with numer¬ 
ous plates, maps and sections, 1940. Amsterdam 
(American sales agent, Nordeman Publishing Com¬ 
pany, New York). Price, $8.40. Work to be com¬ 
pleted in four volumes, by 1941; price for the set, 
$33.50. 

The able geologists and geophysicists of Holland 
have already shown that the vast East Indian Archi¬ 
pelago is supremely important for the genetic prob¬ 
lems of continental stability, the origin of sea basins 
and the origin of mountain chains. Because it is a key 
region for investigations of terrestrial dynamics, the 
new data recorded in this four-volume symposium, due 
to the energy of Professor Brouwer, are particularly 
welcome. The present volume, on the geology and 
paleontology of the Netherlands half of the island of 
Timor, is written by D. Tappenbeck, A. L, Simons 
(both dealing with the general geology); by P. A. 
H. W. de Mares Oyens, another member of the 1937 
expedition; and by Professor J, Wanner, of Bonn Uni¬ 
versity. Oyens describes the Permian crinpids of 
Timor, and Wanner tlie Permian blastoids. Through¬ 
out, the emphasis is on the details of observation, in 
field and laboratory. The projected fourth volume 
^Vill coordinate the different contributions [including 
also those by seven other members of the expedition] 
and give the general conclusions which might arise.’' 

The oldest system of Timor rooks, crystalline schists, 
were carefully studied; their age is pre-Triassio, but 
oould not be more closely determined. Sedimentary 
series belongii^ to the Permian, Triassic, Jurassic, 
CietaoeeuB and Tertiaxy were found; unfortunatdy, 
r&rir respective thickuesses are not given. An out¬ 


standing conclusion of Tappenbeck is that the Tertiary 
epoch of intense folding and thrusting should be placed 
in Oligocenc time, rather than in the mid-Miocene, as 
so long believed by other investigators. Since Timor 
lies in the great “negative strip” of gravity anomalies, 
discovered by Veiling Meinesz, this change of date for 
the major, erogenic disturbance* of Tertiary time has 
aigiiiflcanpe for the general theory of mountain-mak¬ 
ing, The Simons chapter describes large masses of 
serpentine, especially voluminous along the north shore 
of the island here is another proof that eruption of 
ultra-basic, igneous rock is an accompaniment of the 
intense deformation along the principal mountain arcs. 

Reginald A. Daly 

Harvaed University 

THE INVERTEBRATES 

The Invertebrates: Protozoa through Ctenophora. By 

Libbie H. Hyman. First edition. 726 pp. Mc¬ 
Graw-Hill Publications in the Zoological Sciences. 

A. Franklin Shull, consulting editor. 1940. 

Dr. Hyman is to be congratulated on the appearance 
of the first voliune of her courageous project to furnish 
a reasonably complete and modern account of the 
moiphology, physiology, embryology and biology of 
the invertebrates. The real need of an accurate and 
critical survey of this sort in English has long been 
recognised alike by teachers, professional zoologists 
specializing in other fields and by advanced students. 
The author has achieved a satisfying measure of suc¬ 
cess in this important, confused and difficult field. “It 
is obviously impossible,” Dr. Hyman says in her 
preface, “for any one person to have a comprehensive 
first-hand knowledge of the entire range of inverte¬ 
brates, and consequently a work of this kind is essen¬ 
tially a compilation from the literature.” It is obvious 
to reader that the present work is not a mere 
rehariiing of the literature but a fresh study of a 
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wealth of fascinating material. Dr. Hyman has had 
the interest and energy to engage herself in the Her¬ 
culean task of dealing at first hand with many of the 
animals she is discussing. The majority of the profuae 
illustrations were made by the author directly from 
living and prepared specimens. For this purpose 
several summers were spent at various marine stations. 

The original conception of the work was a three- 
volume treatise: one volume devoted to the non- 
coelornate invertebrates, a second volume for the coelo- 
mate forma, except arthropods, and a third volume for 
the arthropods. However, after six years of intensive 
work, it developed that the first volume would have to 
be split into two parts: (1) the lowest invertebrates 
through the radiate forms and (2) the acoelomate and 
pseudocoelomate bilateral animals. The present vol¬ 
ume of 726 pages is part one. The book opens with 
two short introductory chapters, the first on proto¬ 
plasm, the cell and the organism, and the second on 
classification. During the discussions of the funda¬ 
mental nature of the developmental process and the 
nature of life there are challenging and provocative 
analyses of tlic chromosome-gene theory and the 
mechanistic theory. The chapter on classification sum¬ 
marizes previous taxonomic practices and briefly give.^ 
the author's reasons for her present scheme: 22 phyla 
based primarily on anatomical and embryological facts 
and on a number of important characters (not any 
one arbitrarily chosen feature) including general grade 
of (ionstruction, type of symmetry, presence and kinds 
of body space, absence or presence of an anus, pres¬ 
ence of segmentation, possession of appendages, 
presence and nature of excretory, respiratory and 
endoskeletal systems. Dr. Hyman's procedure seems 
sound, conseiwative and workable. It should form a 
useful basis of discussion and further investigation. 
The Mesozoa and the Parazoa are separated from the 
Eumatozoa, which are dividcidnto radiate and bi¬ 
lateral (in preference to diploblastic and triploblastio) 
grades. Among the Bilateria, three types of structure 
arc recognized (following Scbimkevitch), namely, the 
acoelomate, pseudocoelomate and eucoelomate types. 
**Such a division stands firmly on a realistic anatomical 
basis and eschews all theoretical vaporizings such as 
the alleged degradation of flatwonns from annelids, 
the coelomic nature of the gonad cavities, and similar 
ideas." The Eucoelomata are subdivided into the 
Schizocoela and Enterocoela (Huxley). A suggestive 
phylogenetic tree (which readers are cautioned not to 
take too literally) derives the Bilateria from a primi¬ 
tive flatwonn by way of a stereogastrula type of 
ancestor. Above the ancestral flatwonns, the phyla 
are arranged in two main lines of ascent, the groups 
with determinate cleavage and mesoderm originating 
from definite cells or bands (Protostomia) and the 


groups with indeterminate cleavage and mesoderm and 
coelom arising os endodermal sacs (Deuterostoraia). 

The bulk of the book is devoted to detailed consid¬ 
eration of the Protozoa, the Mesozoa, the Porifera, the 
Cnidaria and the Ctenophora. The treatment of each 
group is introduced by a brief historical r^sum^. 
Then follow explanations of characters of the Phylum, 
classification, general morphology and physiology, dis¬ 
cussion of the major divisions, phylogenetic and gen¬ 
eral considerations—including embryology, behavior, 
regeniTation and ecological relations. Paleontology is 
given brief consideration. Each chapter is followed 
by an extensive and well-chosen bibliography, brought 
up to date. The author's approach, throughout, has 
been basically morphological. Not only gross structure 
but histological and cytoiogical features are elucidated. 
The method of presentation is such that the text is to 
a large extent a discussion and elaboration of the 
illustrations. Specificity, clarity and economy are 
effectively achieved by this type of organization. The 
volume contains 221 figures, most of which occupy a 
full page and include a half dozen or more drawings, 
largely original. The rest are selected from the litera¬ 
ture; many are redrawn. All are skilfully executed 
and well labeled. The "typo” method has been avoided, 
since one of the major purposes of tliis treatise is to 
give an extensive account of the range of morphologi¬ 
cal variation to be found within each group. Fre¬ 
quently, original observations fill gaps in the literature 
and correct wide-spread misconceptions even about 
some of our common laboratory animals. 

For the average zoologist, perhaps the greatest value 
of this book will be the opportunity of convenient 
access to the perplexing vocabulary of invertebrate 
morphology. Terms are explained clearly, often in 
relation to their homologues. In addition, the author 
has made an earnest effort to bring order out of con¬ 
fused tenninology. As one example, such words as 
ectoderm, entoderm and atomodaeum have been limited 
to embryological stages. In their stead, the terms 
epidermis, gastrodermis and pharynx have been used 
for adult animals. One might bo tempted to quibble 
with minor points such as the preferred definition of 
the cell or the concept of the acellularity of the Pro¬ 
tozoa. Taxonomy can not foil to be controversial. 

The technical execution of the book is admirable. 
There are surprisingly few typographical errors. The 
book is well indexed. It is earnestly hoped that the 
author will be able to complete the other volumes of 
the treatise, as visualized. Biology and the standard 
of biological teaching are certain to benefit by this 
capable revaluation of the invertebrates, in the light 
of recent progress, by an investigator of mature 
experience. 

William F. Ltum 

UNmaerpT op PxNNSTLVANrA 
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SUMMARIZED PROCEEDINGS OP THE 
AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 
FROM 1934 TO 1940 

The Summarized Proceedings volume of the meet¬ 
ings of the American Association for the Advance¬ 
ment of Science and of the Pacific and Southwestern 
divisions for the years 1934-1939, inclusive, is now in 
the press and is expected to be ready for distribution 
in October. 

From the founding of the association in 1848 until 
1910, with the exception of 1861-65, Proceedings 
were published each year. Since 1910 Summarized 
Proceedings for several years each have been pub¬ 
lished in one volume as listed in Table 1: 

TABLE 1 


Period Meetings Pages 


1011-1914 4 495 

3915-1920 7 712 

3921-1924 . 61 979 

3925-1928 . Ci 1,191 

1929-1938 . 81 1,245 

1934-1939 . 212 1,200 


I Brief part page reports of the meetings of the Pacific 
and Southwestern divisions wore inchidod. 

* Includes twelve meetings of the association, one a 
joint meeting with the Pacific Division and one a joint 
meeting with both the Pacific Division and the South* 
western Division; four meetings of the Pacific Division 
and five meetings of the Southwestern Division, the sum- 
mariied reports of which are almost as complete us arc 
those of the mootings of the association. 

Perhaps the best way to give a general idea of the 
contents of the forthcoming Summarized Proceedings 
is to quote its Preface, which is as follows: 

PREFACE 

The mere sight of a largo book raises the question 
whether it is worth what it cost in labor and money. Is 
it* just another ponderous addition to burdened library 
shelves f Will it serve any useful purpose f Those ques¬ 
tions will be asked about this volume; the answer to them 
should bo based upon its contents. 

In one respect this volume is unique. It contains the 
names of the more than 21,000 members of the Associa¬ 
tion arranged by states and towns, with the field of spe¬ 
cial interest of each one indicated. Since a very large 
percentage of the leading scientists of the United States 
and Canada are members of the Association, there is in 
this book a convenient answer to the often-arising ques¬ 
tion concerning what scientists in some special field live 
In a certain part of the country. 

This volume contains also an alphabetical directory, 


which includes the names of all members of the Asso¬ 
ciation, the degrees they have received, the academic or 
other positions they hold, their institutional or street ad¬ 
dresses, their complete records as members of the Asso¬ 
ciation, and the offices they have held in the Association. 

This volume, however, does not consist primarily of lists 
of names. It contains a brief history of the Association 
since it was founded in 1848, and, consequently, of the 
development of American science, at least as far as it 
has been represented in the meetings of the Association. 
For clarity this history is divided into sections, each be¬ 
yond the first being devoted to a decade. Each section 
includes a brief characterization of the science of the 
p’eriod, a list of the presidential addresses delivered in it, 
often with quotations of interesting passages, the titles of 
other papers of special interest, and, if they are published, 
the places of their publication. The constitution adopted 
in 1874 established vice presidents for the sections who 
delivered retiring addresses, the titles and places of pub¬ 
lication of which down to 1920 are included. 

The section devoted to the period from 1921 to 1940 
includes the titles and places of i)iiblication of the ad¬ 
dresses of the presidents of the Pacific and Southwestern 
divisions from their organization. It includes also the 
titles and places of publication of all the Annual Sigma 
Xi addresses, of all Phi Beta Kappa addresses, of all 
Hector Mai bon Memorial lectures and of nil John Wesley 
Powell lectures, and, except in tlie few cases iu which 
they are not known, the places of their publication. 

Since this volume is especially a permanent summary 
rcc(»rd of the proceedings of the Association for the 
period from 3934 to 3940, the reports of its meetings for 
these years contain much more information than do those 
for earlier years. The titles listed include not only those 
of the addresses of presidents and vice-presidents but 
also all those that were open to the public as general ses¬ 
sions, with references to the places of their publieatioiK 
The titles of more than two hundred and fifty addresses 
and papers are given. This volume also contains the titles 
of all the symposia presented at the twenty-one meetings 
of the Association and its divisions from 1934 to 1940, a 
total of more than two hundred at which nearly fourteen 
hundred papers wore road. 

In short, this volume contains sketches of the science 
of our predecessors and much of that which is recent. 
Those whose memories reach back a few decades will feel 
as they read of the youth of the Association a certain 
nostalgia for simpler days and attitudes that have passed. 
It is hoped that they will catch enough echoes from the 
historical part of this record to awaken in them many 
happy memories and only pleasant anticipations for the 
future. Those who are in the early parts of thoir scien¬ 
tific careers will bo most interested in current progress 
in science. They may oven be a little amused at what 
now seem naive ideas that were held in earlier days. Yet, 
it is hoped that for them the historical sections of this 
book will sometimes serve as a little mirror, like that in 
the front of a motor car, in which they may catch enough 
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gUmp^fl of the road science has travorsed to assist them 
in steering it wisely into the future. 

There arc many items of interest in the new Sum- 
marized Proceedings that are not mentioned in the 
Preface. For example, the registration and the num¬ 
bers of papers prt^sented at each meeting of the asso¬ 
ciation since its founding are given, as well as the 
corresponding data for the Pacific and Southwestern 
divisions, except in a few cases in which the informa¬ 
tion is not available. For the first time the Sum¬ 
marised Proceedings contain iu the report of each 
meeting, whether of the association or of one of the 
divisions, a complete list of the participating socie¬ 
ties. Not only are they named, but also the number 
of papers on the program of each of them is given 
and oil the symposia they organized or in which they 
participated. The number of papers in each aym- 
poeium is given and the place of its publication, if 
published. 

The advance sale of the new Proceedings has been 
so large, now about 4,200 copies, that it is not 
planned to print a number greatly in excess of those 
that have been sold. Since the printing will be from 
type that will be held for only a short time, instead 
of from plates, copies can be supplied only up to the 
number originally printed. The prepublication price 
to members of the association Ls $2.75 per copy, cloth- 
bound; after publication it will be $3.00, To those 


Von. 

who are not members of the association it will be 
$4.00 i>er copy. The pages are 6 by 9 inches. 

Table 2 gives comparative data for the preceding 
four volumes of the Summarized Proceedings and 
for the one now in press. 


TABLE 2 


Period 

Copies 

PRINTED 

Unit 

Price 

Total 

RECEIPTS 

Total 

COST 

1915-20 

2,202 

$1.00 

$ 2,794 

$ 6,430 

1921-24 

4,500 

2.00 

6,390 

9,297 

1925-28 

4,250 

3.50 

11,060 

11,060 

1929-33 

4,000 

2.50 

8,001 

11,404 

1934-39 

4,500 (?) 

2.76 

11,650 

9,800(f) 


The estimated cost for the volume in press includes 
printing, binding, cartons, mailing, postage, clerical 
help and circularization. The total deficit of the four 
Summarized PxtKSecdings published from 1916 to 
1933 inclusive w^as $8,886, or an average per issue of 
over $2,200. As a consequence of these deficits the 
office of the Permanent Secretary has been setting up 
reserves of about $1,000 per year to cover the pros¬ 
pective deficit on the present volume. Apparently 
the reserve may be held intact for the next volume. 

F. R. Moulton, 
Permanent Secretary 




SPECIAL ARTICLES 


MORPHOLOGICAL AND FUNCTIONAL RE¬ 
COVERY OF THE PANCREATIC ISLANDS 
IN DIABETIC CATS TREATED 
WITH INSULIN 

Permanent diabetes has been produced in the nor¬ 
mal dog by the injection for a few weeks of a crude 
saline extract of anterior pituiUtfy glands.^-^ Young^ 
was not able to make normal cats permanently dia¬ 
betic; nor were we in similar experiments. However, 
if one half to three fourihs of the pancreas is removed, 
leaving enough to prevent spontaneous hyperglycemia 
and glycosuria, it is possible to make such cats perma¬ 
nently diabetic by a course of injections of anterior 
pituitary extract. Fifteen such animals have been pre¬ 
pared. The diabetes has persisted throughout the 
period of observation, which in some instances has 
been as long as five months after the last injection 
of anterior pituitary extract. Some of the perma¬ 
nently diabetic cats have been treated with insulin in 
an attempt to control the hyperglycemia. In five of 

ip. G. Young, Biochem, JauK, 32: 613, 1938. 

* F. C. Dohan and F. D. W. Lukens, Am. Jour, Phyeu^,, 
126:188,1939. 


these animals insulin was stopped after varying 
periods of freedom from glycosuria and hypergly¬ 
cemia. In these five animals (see Table 1) the with- 

TABLE I 

Diabbtic Cats Bbcovurtno Aftbb Inbcun TOBATiiBN'r 


Glycosuria 


Cat 

No. 


During 
Injection 
of ant. pit. 
extract 


Intarral 
between 
ant pit. 
extract 
and In¬ 
sulin 


SeTerlty 
of dia¬ 
betes* 


Duration 

oMn- 

aulln 

therapy 


Duration 
of re- 
coveryf 



days 

days 

per cent. 

days 

days 

R- 8 

43 

29 

eo 

24 

106 

6 

18 

16 

64 

27 

66 

B-IO 

26 

66 

48 

20 

100 

H-12 

10 

12 

63 

32 

113 

R-21 

13 

6 

66 

9 

86 


^ Expressed as the percentaae of the calculated available 
glucose of the diet (21.6 gm/Oay) excreted In the urine for 
6 days prior to Insulin thorepy. For B-21 the previous 2 
days were used. 

t Non-dlabetlc period from oesaatlon of Insulin therapy to 
end of experiment. 

drawal of iusulin was not followed by a return d 
glycosuria, and the blood glucose was wi^iiii noriii^ 
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limitB before and after feeding. The diet, 'with one 
minor exception, was constant. The daily rations con¬ 
sisted of 200 grams of beef heart supplemented with 
ood-livcr oil, yeast and bone ash. This recovery from 
the previous diabetic state has been maintained to the 
termination of the experiment, a period of more than 
three months in several of the animals. The cats con¬ 
tinued to gain weight throughout tins period. 

Biopsy specimens of the pancreas of permanently 
diabetic oats taken before treatment with insulin sho^v 
marked hydropic degeneration of the islands of 
Langerhans. In cats exhibiting functional recovery 
following insulin therapy the islands are histologically 
normal. Some animals did not show “permanent” 
rocoveiy with insulin treatment. Those instances were 
associated with infections, poor control of tho diabetes 
by insulin or institution of insulin treatment after 
more than five months of diabetes. 

In dogs made diabetic by removal of about nine 
tenths of the ponoreaa hydropic degeneration of the 
islands is present for the first few months.* Using 
such dogs, Copp and Barclay* have observed morpho¬ 
logical restoration of the islands during periods of 
insulin therapy. Despite the morphological improve¬ 
ment it was neoessaiy to continue the administration 
of insulin. Since the diabetes had been produced by 
partial pancreatectomy alone, it was not to be expected 
that morphological restoration of the remaining islands 
would maintain functional recovery. We have failed 
to obtain morphological (or functional) recovery in 
dogs made permanently diabetic with anterior pitui¬ 
tary extract. This we attribute to the early develop¬ 
ment of atrophy of the islands of Langerhans in our 
dogs, in contrast to tho hydropic degeneration found 
in the experiments of Copp and Barclay and in our 
oats. However, it has recently been demonstrated in 
dogs that the ooncummt administration of insulin may 
hinder the fall in the insidin content of the pancreas 
and the hydropic degeneration of the islands which 
occurs during the period of injection of certain ante¬ 
rior pituitary extracts.® 

F. D. W. Lukkns 

^ F. C. Dohan 

The Qeobge S. Cox Medical 
BeSEABCH iKSTirUTE, 

UNivEasirr or Pennsylvania 

THE NEURO-MOTOR MECHANISM OF THE 
SMALL BLOOD VESSELS OF THE FROG 

The mechanism which regulates capillary blood flow 
has not been definitely established. In Krogh’s labo¬ 
ratory, Vimtrup^ reported the contraction of Rouget 

> F, Allen, Jour, Metab, Mea,, 1: 5, 1^22. 

4£, F, F. Copp and A. S, Barclay, Jour, Metab, Bes^y 
4 ; 441 *, 1228 , 

* J, Campbell, H. £. Haiat, A. W. Ham and C. H, Best, 
-dm,/ear. Phyaioly 129: P328, 1940 . 


cells in Amphibia, which caused folding of the endothe¬ 
lium. Field,* using the frog and rat, and also Beecher,® 
using the rabbit's ear, confirmed Vimtrnp and in addi¬ 
tion observed the swelling of endothelial nuclei which 
blocked the lumen of the capillary. Tho Clarks* re¬ 
ported endothelium to be contractile in the tadpole's 
tail but not in the rabbit's ear. They deny the con¬ 
tractility of extra-eridothelial cells (Rouget cells) in 
mammals and amphibians, with the possible exception 
of the nictitating and hyaloid membranes of the frog. 
Zweifach®' ® reported endothelial coutractilily in the 
frog and mouse. In response to mechanical stimula¬ 
tion, contraction of the endothelium in tho frog “com¬ 
pletely closed the lumen of tlie vessel only at its ends.” 
At the “capillary exit in those regions where the capil¬ 
lary offshoot leaves tlie arteriole,” ho observed valve¬ 
like folds of endothelium which opened and clos<id 
passively with dilatation and constriction of the 
arteriole. In tlie mammal Zweifach’ comes to the con¬ 
clusion that the contractility of capillary endothelium 
has little physiological significance. 

We have examined, by means of stimulation with a 
micro-electrode, tho distrilintion of the contractile ele¬ 
ments of the small blood v<^ssols in the retrolingual 
membrane of the frog. In contrast to the uniform 
layer of the typical smooth niusclo of the arteriole, 
and the somewhat scattered arrangement on the pre- 
capillary, the modified smooth muscle colls of tlie 
capillary are confined to the region of its origin. If 
the capillary branches before emptying into a venule, 
the branches are devoid of smooth muscle cells and do 
not contract. The rt^ion of the capillary origin may 
act as a unit with its adjacent blood vessels, but fre¬ 
quently it acts independently of them as a sphincter¬ 
like mechanism. This conct^pt of the control of capil¬ 
lary blood flow is supported by the evidence presented 
below. 

In the frog with brain and medulla pithed, the retro- 
lingual membruue was prepared for illumination by 
transmitted light, after the method of Pratt and Reid.® 
A micro-electrode, 1-5 iniera, was placed in the field 
by an Emerson micromanipulator. Cincphotomicra- 
graphfi were obtained, using a light-splitting prism. 

Brief faradic stimulation of the small vasomotor 
nerves produced dilatation of the small blood vessels, 
followed by constriction. Weak stimulation usually 

i,Bj. Vimtrup, Zeitaeh, /. d, ges, Jnat,, 65; 160-182, 
1922. 

2M. E. Field, Skand. Arch. f. rhysioly 72: 175-191, 
1936. 

3 H. K. Beecher, Shand. Arch. f. Physioly 73: 1-6, 1936. 

* E. E. OUrk and E. h, Clark, Am, Jour, Anat,y 66: 
1-49, 1940. 

6 B, W, Zwelfach, Anat, Bec,y 59: 88-108, 1934. 

«B, W. Zwoifach, Anat, Bec.y 73: 476-495, 1939. 

7 B. W. Zweifach, Am, Jour, Phyaioly 120: 23-36, 1937. 

•F. H. Pratt and M. A, Eoid, Bcibnce, 72; 431-433, 

1980. 
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produced only dilatation. Strong stimulation of tlie 
same nerve frequently produced only constriction. 
These results suggest that the nerves stimulated con¬ 
tained vasodilator and vasoconstrictor fibers, and that 
the vasodilators possessed a lower threshold. Further¬ 
more, the area constricted was frequently only a por¬ 
tion of that originally dilated. As additional evidence 
of dual innervation, vasomotor nerves were found 
which produced only one type of response to all 
strengths of stimulation. Although our histological 
preparations show an anatomieslly continuous looscly- 
meshed iion-myelinated nerve plexus continuous with 
the perivascular plexus, it is conceivable tliat dilator 
and cojistrictor fibers might occasionally become segre¬ 
gated. 

Faradic stimulation of small nerves produced re- 
sporisos confined to limited vascular areas. Therefore, 
although the neiwe plexus appears to be anatomically 
continuous, functional innervation is discontinuous. 
Stimulation of any one of several small nerves in the 
field produced a response in the same limited area. 
This fact suggests the concept of a smooth muscle 
motor-imit. Limited vascular areas were seen to beat 
rhythmically at times. No central reflex could be in¬ 
volved, and we have found no ganglion cells in the 
membrane. 

Faradic stimulation of small nerves produced dilata¬ 
tion and contraction of the capillai-y only in the region 
of its origin. This region may respond independently 
of the supplying arteriole or procapillary, and func¬ 
tion as a sphincter. Such sphincter-like regions some¬ 
times show spontaneous rhythmic contractions, quite 
independent of tlic supplying vessel. Nuclei of con¬ 
tractile peri capillary cells were always seen in this 
region. In preparations vitally stained with methy¬ 
lene blue the capillary origins possessed a few modi¬ 
fied smooth muscle cells with branched cytoplasmic 
processes. They are probably the type of cell origi¬ 
nally descrilwjd by Rouget,** redesoribed by Vimtrnp^® 
in Amphibia, and reported by Field^i in the rat. Fur¬ 
thermore, the perivascular nerve plexus was rich on 
the arterioles and precapillaries but sparse on the 
capillaries. Various pericapillary cells were found 
farther along the capillary. Except for an occasional 
cell, these did not respond to electrical stimulation. 
Further experiments are in progress, with drugs and 
with denervated preparations, to determine the nature 
of the independent activity and the rhythmic responses. 

Both direct observation with a water immersion lens 
and careful study of the cinephotomierographs of the 
active capillary origins failed to disclose the swelling 
of endothelial nuclei into the lumen, or the presence 

» 0. Bauget, Arch* de Physiol, Norm, et Path,, 5: 003- 
603, 1878. 

10 Loo, oit, 

11 Loo, oit. 


o£ endothelial valves. Endothelial contraction in re¬ 
sponse to stimulation of the nerves or to direct elec¬ 
trical and mechanical stimulation did not occur. It 
appears, therefore, that in the rctrolingual membrane 
of the frog, the capillary origins are provided with 
modified smooth muscle cells and thus regulate capil¬ 
lary blood flow in a sphincter-like manner without the 
aid of the supplying vessel. 

Geokge P. Fulton 
Bhidnton R. Lutk 

Boston llNiVKRaiTY 

EGG-WHITE INJURY IN CHICKS AND ITS 
RELATIONSHIP TO A DEFICIENCY 
OF VITAMIN H (BIOTIN) 

The action of Vitamin H in protecting against the 
injury caused by a diet containing egg white is some¬ 
what unique in that the diet can not be considered to 
be deficient in an essential food constituent. Omission 
of the egg white from the injury-producing diet gives 
a ration which apx)ai*eutly does not lack any of the 
needed vitamins. This appears to be in contrast to the 
action of the various members of the vitamin B group 
in curing or preventing nutritional injuries, for the 
diets in these oases have always been found to bo defi¬ 
nitely deficient in the vitamin in question. 

The recent observations of Gy orgy, Melville, Burk 
and du Vigneaud have shown that vitamin II is prob¬ 
ably identical with biotin (and co-enzyme R).^** In 
view of their results, it appeared that a study of the 
biotin intake and excretion and the biotin content in 
the tissues of chicks receiving egg-white injury diets 
might be helpful in throwing some light on the manner 
in which vitamin H functions. 

Day-old chicks were placed on the following diet: 
yellow corn, 55 per cent.; wheat middlings, 20 per 
cent.; purified casein, 20 per cent.; bone meal, 1.6 per 
cent.; limestone, 2 per cent.; cod liver oil, 1 per cent.; 
and iodized salt, 0.5 per cent. When ten days old, 
the chicks were divided into two groups. One, the 
controls, was continued on this same diet, and the other 
group was given a ration in which the purified casein 
was replaced by dried egg white. Samples of the 
two diets, digested in 20 per cent, sulfuric acid for 18 
hours at 100° C., gave the following assay values for 
biotin by the method of Snell, Eakin and Williams®; 
control diet, 0.39y per gram; injury diet, 0.67y per 
gram. Twenty-four-hour samples of the feces from 
the two groups were collected at intervals throughout 
a month, dried, weighed and carefully sampled. Ali¬ 
quots were tested, both for free (extractable) biotin, 

1 Paul Qyorgy, Donald B, Melville, Dean Burk and Vin¬ 
cent du Vigneaud, Science, 91: 243, 1940. 

2 Since this invesUgation was started, private informa¬ 
tion from Dr. du Vigneaud to one of us confirms the 
identity of vitamin H and biotin. 

a E. £, Snell, Robert E. Eakin and Roger WiUiama, 
Jour, Am, Chem. floo., 62: 176, 1940. 
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and for ''bound’* biotin^ %.e., biotin which was liberated 
after 18 hours digestion of the feces at 100^ C. in 20 
per cent, sulfuric acid. Although there were some 
irregularities in the assays, it was found that both 
groups of chicks wore excreting from 10 to 20 per 
cent, of their biotin intake as free biotin and approxi¬ 
mately 15 to 25 per cent, additional as "bound” biotin. 
On an actual weight basis, the injured chicks were, of 
course, excreting more than the controls, since their 
intake was greater. 

By the eighth week, the usual syndrome had become 
very pronounced in the injured group, so the tissues 
of two chicks from each group were then assayed for 
their biotin content; two weeks later tissues from nn 
additional chick of each group were tested. These 
tissues were allowed to autolyze under toluene for 
three days at 37° C., after which they were thoroughly 
extracted with hot water. The tissues from the injured 
chicks were found to be consistently lower in their 
biotin content than were those from the control chicks, 
as can be seen from the tabulation of the assay values 
(Table 1). 

These preliminary results indicate that the biotin 
which is present in the diet of the injured chicks (and 
which is more than sufficient in the absence of egg 
white) is not available to the tissues. Presumably it is 


TABLE 1 

Biotjn Content of Tibbubb in 7 Per Gram 


Diet: 

Age: 

In¬ 

jury 

8 wks. 

In¬ 

jury 

8 wks. 

Iii- 

jury 

10 wks. 

Con¬ 

trol 

8 wks. 

Con¬ 

trol 

8 wks. 

Con¬ 

trol 

10 wks. 

Blood . 

0.0018 

0.0021 


0.0051 

0.0067 

0.0042 

Liver . 

0.95 

0.68 

0.60 

2.5 

2.8 

2.6 

Kidney .... 

0.45 

1.3 

1.0 

1.9 

1.8 

2.5 

Heart .... 

0.018 

0.041 

0.036 

0.11 

0.033 

0.11 

Brain .... 

0.025 

0.020 

0.044 

0.067 

0.018 

0.065 

Leg muscle. 

0.008 

0.016 

0.015 

0.027 

0.018 

0.033 


destroyed by interaction with the egg white, and there¬ 
fore an excess of biotin must be present in a diet con¬ 
taining egg white in order for the tissues to receive 
the necessaiy amount. It is probable that the injury 
caused by egg white is not due to any direct toxin, but 
rather is produced indirectly by the action of the egg 
white in making the biotin of the diet unavailable. If 
such is the case, it should be possible to produce similar 
syndrome by a diet which is actually deficient in biotin, 
but which contains no egg white. 

We wish to thank Dr. T. H. Jukos for his kind 
cooperation in furnishing advice and certain materials 
for these experiments. 

Robert E. Eakin 
William A. McKinley 
Roger J. Williams 
Thk University or Texas 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


MOLECULAR WEIGHT BY ISOTHERMIC 
DISTILLATION 

Of all the solution methods for the determination 
of molecular weight of organic substances, the in¬ 
genious method of G. Barger^ offers the widest appli* 
cability. This method is based upon the fact that a 
solution of higher molarity takes up solvent from a 
solution of lower molarity and vice versa until an 
equilibrium is reached. In a closed system, this pro¬ 
duces changes in the volumes of a given standard solu¬ 
tion of known molarity and the solution of the un¬ 
known substance but of known concentration. In 
practice, these changes in volume are determined by 
^ measuring at certain time intervals the diameter of 
several droplets contained in a sealed capillary and 
containing alternately the standard solution (st) and 
the solution of the unknown (s) in the same solvent 
which need not be pure (ethyl alcohol, pyridine, 
etc,). By appropriately ohoosing the molarity of 
the standard until the least changes are noted, the 
molecular weight of the unknown, the concentration 
of which, however, is known, may be readily calculated 



iG. Barger, Jour. Ohem, 80 c,, 85: 286, 1904; Ber., 87: 
1764, 1904. 


The greatest drawback of this method as well as its 
various modifications® is that the droplets, either in 
the filling operation or subsequently on standing, fre¬ 
quently undergo mixing, thus invalidating the deter¬ 
mination. 

It has now been found that this objection, namely— 
the mixing—is readily overcome by having the two 
solutions, the standard and the unknown, in two sepa¬ 
rate capillaries of about 7-8 cm in length and 1-1.5 
mm in diameter (Pig. 1, A and B). The capillaries 
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Fig. 1. Apparatus for isothermic diatillation. 


arc filled by drawing up by suction the respective 
solutions, while they are open at both ends. Then the 

B. Niederl and V. Niederl, "Micromethods of 
Quantitative Organic Elementary Analysis," pp. 184- 
180, New York, N. T.: J. Wiley and Sons. 1988. 
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capillary orifice furthest away from the solution is 
sealed in a micro humor. After cooling, the solution 
is centrifuged towards this sealed end. The two capil¬ 
laries thus filled are then placed in a suitable glass 
tubing about 10 cm in length and 5 mm in diameter 
(C). They arc put in place by means of a wad of 
glass wool or cotton (D). The tube is then evacuated 
to about 15 tTim pressure and is then sealed by means 
of an ordinary Bunsen burner. The tulw may once 
more be subjet'ted to centrifuging in order to have a 
clean-cut meniscus of each of the solutions contained 
in the capillaries. By means of adhesive tape (G) the 
tube is then attached to a rectangular glass plate, 
which is about J2 cm long and about 4 cm wide (E) 
and wlu(ih poasesses a hairline or a scratch across its 
width (F). The plate thus mounted is then placed 
into a water bath which is kept at room temperature 
to within 3 ^ C. After four days, the distance be¬ 
tween the two meniscii of the two solutions and the 
scratch, or hairline on the plate, is measured under a 
low-powered microscope possessing a micrometer scale 
in the eyepiece. These measurements are repeated 
subsequently once a day for a week. Thus it is easily 
ascertained which of the two solutions lost less solvent, 
this being the solution of higher inolarity. 

The molarities of the standard (azobenzene) em¬ 
ployed are 0.05, 0.1 and 0.15 and the most suitable 
coneeiitrations of the unknown sample are between 1 
and 3 per cent. Differentiation between — 0.01 
molarities is possible. 

The method described precludes any possibility of 
mixing of the two solutions and also permits the recov¬ 
ery and re-use of the unknown, while the results,® 
which will be published in detail in an appropriate 
analytical journal, compare favorably with the origi¬ 
nal Barger method or any of the known modifications 
thereof. The weighing out of the sample may be done 
on a macro, semi-micro or micro scale. 

Joao^H B. Niederl 
Arthur M. Levy 

New York University 

A SIMPLE STAIN FOR TISSUE CULTURES 

Any one confronted with the necessity of staining 
hanging-drop tissue cultures grown in plasma has been 
impressed with tlie difficulty of securing a cytoplasmic 
stain which would not also tint the plasma of the clot 
to such intensity as to obscure largely the delicate 
cytoplasmic contours of the cells. 

Many stains have been tried in this laboratory for 
ooloring tissue cultures in in the plasma clot. The 
following simple method has given consistently good 
results on countless cultures over a period of nearly a 
year. It was developed to stain particularly cultures 

3 A. M. Levy, M.Sc. Theeis, New York TTniTersity, 
Graduate School, April, 1940. 
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of brain tissue in which it reveals with a suipiisixig 
clarity the finest processes of the cells as well as the 
nuclei and certain cytoplasmic inclusions. 

Method 

(1) Bomove all paraffin and voBeline from the ooverallp 
with cotton pledgets soaked in chloroform. 

(2) Fix in 10 per cent, neutral formalin or absolute 
alcohol for 24 hours. 

(3) Place in 1 per cent, aqueous solution of Toluidine 
blue for 1 hour, 

(4) Wash in two cliangos of distilled water. 

(5) Dehydrate in 85 per cent, alcohol 2-3 minutes. . 

(6) Place in D5 per cent, alcohol 2-3 minutes. 

(7) Transfer to absolute alcohol Until the clot contains 
little stain. This step may be controlled by watching the 
decoloration under a microscope. The differentiation 
takes 5-10 minutes. 

(8) Clear in xylol. 

(9) Mount in balsam or Nevillite. 

Jane STANTiEY Craig 

Duke University School or Medicine 
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CHEMISTRY WITHIN THE ATOM^ 

By Dr. S. C. LIND 

DIEROTOB OF THE INSTITUTE OF TECHNOLOGY, UNIVERSITY OF MINNESOTA 


In our present age we have become accustomed to a 
continual acceleration in the development of all phases 
* of human activity, A '^Blitakrieg’’ in international 
affairs is but one of tlie many mauifestationB of this 
acceleration. 

hi the realm of science, particularly in that of chem¬ 
istry and physics, the rate of development has been no 
less phenomenal. It is not my purpose to discuss 
whettier there is a direct relation ^t^Sreen the two, or 
to tiy to determine what effect the advances of science 
have on our eecmomic, social and political life, but 
rather to invite your attention to a portm of science 
irfalch is so far removed from the world surrounding 
it Ibat it baa almost, thou|^ not wholly, escaped the 

1 Address of the president of the American Chemical 
Society, given at the eeiitenary meetly, Detroit, Hiehigas, 
Qeptembffir 10, 1940. 


attention of those who make wars. Its only applica¬ 
tions to human affairs have been beneficent ones. You 
may well wonder what braneli of science has enjoyed 
.such isolation that it could not be twisted or abused 
to render disservice to mankind instead of service. 
You may be surprised that this oasis is at the heart 
of chemistry far inside the atom. 

Paradoxical as it may seem, a half century ago, the 
inside of the atom was more unknown to us than the 
distant stars. I suppose the antithesis of a vacuum 
woidd be absolute solidity of matter. Such the atom 
was supposed to be. We know now how wide of the 
truth this conception has been found to be, but it re¬ 
quired several years after the first messages from the 
interior of the atom before its structure began to be 
revealed. 
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It is not yet a half century since the first signals 
from far inside the atom were detected by Roentgen 
in the form of x-ruys. Though the analogy is by no 
means perfect, one might say that they were the echo 
from the bombardment of inner electrons by electrons 
in electrical discharge in the form of cathode rays. 
The use of this terminology anticipates the actual dis¬ 
covery of the chjctron by J. J. Thomson which did not 
occur until two years later. And of course it was 
several more years before x-rays were identified as 
electro-magnetic pulses of short wave-length. 

It was in 1890, the year between the discovery of 
x-rays and of the electron, that Becquerel discovei’cd 
the first spontaneous messages from within the atom, 
spontaneous in the sense that they came without any 
external stimulation tind had been coming undetected 
throughout the ages. Their emission is at the expense 
of the internal energy of the atom, which must be 
enormously great, both qualitatively and quantitatively. 
To this I shall refer again. 

The spontaneous emission of energy from atoms 
takes three forms, the one like x-rays (v-rays) another 
in the form of electrons (3-rays) and the third in the 
form of alpha rays (helium nuclei). 

In 1898 Pierre and Mme. Curie discovered and sepa¬ 
rated radium. In 1902 Rutherford and fioddy an¬ 
nounced spontaneous atomic disintegration to be the 
cause of radioactivity, the emission of rays or partich^s 
being the accompaniment of the disruption. 

In the next few years there followed the discovery 
of about forty radioactive elements belonging to three 
different series or families, two of them having their 
origin in the previously known element uranium, in 
which Becquerel had just detected radioactivity, and 
the other from thorium, which Mme. Curie and Schmidt 
had indepezidently discovered to bo radioactive. These 
two elements are the primordial sources of natural 
radioactivity on the earth. Both have very long lives; 
otherwise they could not have pcfiwsted through geo¬ 
logical ages. Neither of them is yet one fourth ex¬ 
hausted. Potassium should also be mentioned. Al¬ 
though but a feeble emitter of atomic energy, its great 
abundance in the earth's crust makes it an equally im¬ 
portant geophysical source of energy. 

The existence of the three radioactive series, each 
with a dozen or more sueceRsive genetically dependent 
members, is met only among the heavier atomic species. 
Although artificial radioactive species are now far 
more numerous throughout the entire range of atoms, 
heavy and light, the existence of genetic chains of any 
length is limited to the three natural series. 

In 1912 Rutherford conceived the existence of the 
nucleus of the atom. It is quite impossible to over¬ 
estimate the fundamental and far-reaching importance 
of tliis conception. It at once led to the Bohr hypothe¬ 
sis of electronic orbits and energy levels which af¬ 


forded the key to spectrosoapy. Only the neutron, 
found in 1932 by Chadwick, was needed to complete the 
picture of isotopes and the general ideas of atomic and 
nuclear structure. 

But long before this in 1919 Rutherford had dis¬ 
rupted the nucleus artificially by alpha particle bom¬ 
bardment. This demonstrated that the nucleus could be 
attacked successfully from the outside os well as dis¬ 
rupted by its own internal forces. 

But this artificial disruption still had to employ as its 
agent alpha particles from natural radioactive sources. 
It also lacked the most important characteristic of 
radioactivity. Its reactions were immediate. As soon 
as the bombarding agent penetrated tlie nucleus, dis¬ 
ruption ensued without forming any intermediate 
product of definite life span. And this was found to 
be true although it was known that the alpha particle 
not only entered the nucleus but was permanently 
captured by it. 

In 1933 Cockcroft and Walton, working in Ruther¬ 
ford's laboratoiy in Cambridge, made the atomic dis¬ 
ruption complet^^ly artificial by employing, instead of 
the alpha particle from a natural radioactive source, 
the nucleus of the hydrogen atom or the proton, ac¬ 
celerated in a high voltage field obtained by the use 
of electrical transformers. This was soon followed by 
the invention of much more powerful and more con¬ 
venient means of obtaining high fields—the cyclotron 
of Lawrence and the oh'ctrostatic generator of Van de 
GrasiE. Also new projectiles were available in Urey's 
deuteron and the artificial alpha particles or helium 
nuclei. And as a by-product of eeitain bombardments 
or of some of the artificial radioactive reactions Chad¬ 
wick's neutron was found by Fermi to be capable of 
entering any nucleus no matter how large or how great 
the nuclear charge. This possibility of course comes 
from the fact that the neutron having no electrical 
charge is not repelled on approaching a nucleus with 
positive charge proportional to its atomic number or 
the number of protons contained. 

In 1934 artificial radioactivity was discovered by P. 
Curie and F. Joliot. In the bombardment of certain 
light nuclei by alpha particles they discovered inter¬ 
mediate products which continued to emit particles 
after removal from the source of bombardment. This 
was true artificial radioactivity for the first time. 

The application of other bombarding agents—^the 
proton, the deuteron, the slow neutron, the helium 
nucleus—soon followed with astonishingly fruitful re¬ 
sults. More than seven hundred nuclear transforma¬ 
tions have been brought about in practically all the 
atomic species. Nearly halt of these nuclear reactions 
have produced new radioactive isotopes. About 20 
classes of reactions have been established, based on the 
character of the projectile used and the type of the 
subsequent emission of particles and energy. 



BssCTum 13, 1940 


SCIENCE 


229 


The new ortifloial radioactive atoms, like the older 
ones, undergo transmutation, accompanied by the emis> 
sion of some kind of particle with or without a simulta¬ 
neous emission of gamma radiation, into a stable iso¬ 
tope of a neighboring element. The lack of chain or 
series activity ha^ already been mentioned. A greater 
variety of. particle emissions is observed than in natural 
radioactivity: protons, positrons, deutcrons and neu¬ 
trons in addition to the alpha, beta and gamma emis¬ 
sions from the natural radioactive elements. In addi¬ 
tion, the gamma radiation exhibits a much wider range 
of energy. 

It is not too much to say that these reactions within 
the atoms, in the nucleus, present a wholly new field 
of chemistry. In the short space of five years ten 
times more artificial radioactive species have been 
produced and identified than we previously had of 
the natural kind, and this in spite of the fact that we 
have not had good means of detecting either the very 
short-lived or the very long-lived species like those 
which exist in nature. Of course the absence of other 
long-lived radioactive atoms in nature ifaelf indicates 
that there are no others in any abundance with lives 
longer than the age of the earth, else they would, if 
existent, have suiwived and been discjovered. 

In this connection it is interesting to observe that 
nearly all the new artificial isotopes have sources 
that fit into the missing mass numbers among the 
known stable isotopes of aiiy given atom. This is as¬ 
suming that only one isotope of the same mass can 
have any pjcisiejice in time. Or in other words, there 
can be only one stable nuclear stnicture made up of a 
given number of protons and of neutrons. While this 
rule that there can be no nuclear isomers is quite gen¬ 
eral, there are some definite exceptions which arc 
becoming more numerous. 

When one speaks of the atomic mass of any isotopic 
species of an artificial radioactive element, it is not 
implied that enough of any such element has been 
produced to measure the atomic mass by any means—• 
not even by means of the mass spectrograph. The 
atomic mass of these new rare species is therefore a 
matter of deduction from a number of applicable 
principles, one of the most useful of which is the 
Einstein equation for the conversion of mass to 
energy or vice versa. 

The relative atomic weights that are determined by 
the mass energy balance of Einstein represent by far 
the most refined atomic measurements that we possess. 
Their continued extension from the fourth to the 
fifth and sixth decimal places is no longer a matter 
of surprise. 

When such a large quantity of energy is equivalent 
to so small an amount of mass as represented in the 
Einstein equation the determination of the energy 


even crudely suffices to give relative masses with ex¬ 
traordinary accuracy. 

In all the nuclear reactions of atomic disruptions 
that we have discussed so far or that were known up 
to the beginning of 1939, the change in the nucleus 
was accompanied by the emission of particles of small 
mass, as olectrons, a positron, a proton or a neutron; 
and only one of these for each atom disrupted. The 
alpha particle was the heaviest particle known to be 
emitted from the nucleus. In fact the amount of en¬ 
ergy necessary for the ejection of a heavy particle 
from the nucleus would have been regarded as impos¬ 
sibly high. 

Apparently no one had seriously considered the 
possibility that the nucleus might be split into two 
more or less equal parts; but that is exactly the inter¬ 
pretation of the reactions which certain uranium or 
thorium atoms undergo when the nucleus is entered 
by a neutron of slow sj)ee{l. 

In his studies of the action of neutrons on atoms of 
high atomic weight, Fermi had discovered that ura- 
tviuin atoms, as well as those of thorium, show excep¬ 
tional behavior after their nuclei are pierced by slow 
neutrons, in that they exhibit radioactive ])roperties 
accompanied by or consisting of a multiple emission 
of neutrons with extremely high velocity—three of 
the high-speed ones for one initial slow one. This 
represents a great gain or multiplication of energy at 
(he expense of the intra-atomic energy. In addition 
there was a sxiccessive emission of electrons or beta 
particles. 

It was at first thought that these phenoimma could 
be interpreted as the production of a series of trans- 
uranian elements with atomic numbers 93, 94, 95, 96 
and 97. Subsequently Hahn and Strassmann found 
that the new elements were not transuranian but were 
new radioactive isotopes of atomic number a little 
more and correspondingly a little Jess than halt the 
original atomic number of uranium. 

In tliese reactions the multiple emission of neu¬ 
trons and the successive emissions of electrons both 
are understood if one recalls the ratio of neutrons to 
protons in normal atoms as a function of their atomic 
number or mass. In the light atoms the ratio is unity, 
one neutron for each proton as evidenced by the 
atomic mass being just twice the atomic number for 
the light atoms. With increasing atomic mass the 
ratio of neutrons to protons increases steadily and 
reaches the value 1.6 for heavy atoms like uranium. 
If then a heavy atom could be split into two nearly 
equal parts, each part would have a large excess of 
neutrons over protons and hence a tendency to get 
rid of neutrons. This can be done in two ways: 
either by their ejection from the nucleus, hence their 
multiple emission; or by their conversion into protons 
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wiUi liberation of electronsi hence the isuccessive beta swer may not be ao soon founds It seems agreed that 
ray emissions. The result of the bombardment o^ the mass spectroscopic method used for separation in 


uranium by slow-speed neutrons is the splitting of 
the atom^ termed fission, with the production of some 
new radioactive elements about midway in the periodic 
system, and the liberation of an astonishingly high 
amount of energy. 

It is the latter which has recently attracted atten¬ 
tion os a possible source of intra-atomic energy that 
might be utilized as a practical source of power. 

The multiplication of neutrons was found to be in 
the ratio of three emitted for one absorbed. Evi¬ 
dently if this sliould be continued into a chain f^rocess 
of any length the Jnultiplication of energy liberated 
would lead to explosive reliction. It was even feared, 
under the supposition that ordinary atoms of U*®* 
were responsible for the reaction, that it would be 
dangerous to have a large amount of pure uranium 
collected at one time and one place. This supposition 
could be set aside, however, in the light of the expeii- 
enoe of the U. S. Bureau of Mines which at one time 
had and kept in Colorado for some years several ions 
of 100 per cent, uranimn oxide without any unusual 
consequences. 

The question then became whether one of the rarer 
isotopes of uranium might jiot be responsible for the 
behavior just discussed. Besides the common 

isotope of uranium, thez'e arc two others, long 
known as the head of actinium series which occurs in 
the proportion 1 to 139 ; and known in 

the uranium family as Uxj, the immediate parent of 
ionium, with an abundance of 1 to about 450 
•[j23fi Qj. 3 per cent, of the number of atoms. 

By a Very skilful mass spectrographic separation 
of the gaseous ions of uranium tetrabromide, Nier 
obtained enough material to show in collaboration 
with Booth, Dunning and Grosse that it is the isotope 
that i.s responsible for the remarkable multipli¬ 
cation of neutron emissions and o^anorgy. 

This discovery has led to much speculation as to the 
possibility of utilizing this material os a large source 
of power. Two questions arise. Is there enough of it 
and can it be obtained in a state of purity suitable for 
the proposed uscsT 

The first question can be answered readily in the 
affirmative, A very modest estimate of the radium 
production per year would be 10 grams of the element. 
Associated with this in nature is about 80,000 pounds 
of uranium. Of this, 1/139 part of 570 pounds would 
represent Since it is estimated that only five 

pounds would su0lce for a very considerable power 
production, it is evident that the natural source is 
large enough to be very important. 

The second question is; Can the isotope be sepa¬ 
rated from This is a problem to which the au- 


minimal quantities will not be applicable for such 
amounts as would be useful in power production. 
Only experimentation can show whether some other 
method may not be efficacious. It would be hazardous 
to predict that at some time in the future one or an* 
other method may not succeetl. 

One other question still might he pertinent: Admit¬ 
ting that it may be possible to obtain isotope in 
quantities and at costs that moke it available for 
practical power production, is it certain that the cal¬ 
culated amount of energy will be delivered and that it 
can be suitably controlled t The answer to this is 
necessarily highly speculative. The entire field is 
new. The methods of measurement, however, appear 
to be reliable and there seems to be no doubt of the 
energy emission when is bombarded by slow- 

speed neutrons. This very fact, that it is the slow- 
speed ones which are effective in setting off the reac¬ 
tion but that high-speed neutrons are ejected, simpli¬ 
fies the control, at least theoretically. The presence 
of water slows down the high-speed neutrons so that 
the reaction becomes continuous and the excess energy 
absorbed by water is rendered available through its 
mediation. By withdrawal of the water the reaction 
is retai'ded or stopped. This seems simple enough 
for adequate control, but what practical difficulties 
may intervene in large-scale operation if and when 
we have pounds of pure remains to be seen. 

But whetlier or not the nucleus of the atom ever 
becomes an available source of intra-atomic energy, 
it has already furnished us one of the most interesting 
chapters of chemical science. A finer illustration of 
man’s persistence and perspicacity can scarcely be 
found. The challenge of the atom has been met, jthe 
impenetrability of the nucleus has been conquered. 

Tliat these triumphs extend far beyond the bounds 
of chemistry and physics is well known to you all. 
The new elements are used as tracer elements in the 
fields of biology, botany, medicine and genetics. Even 
the age and energy of both the earth and sun are no 
longer mysteries. 

But of greatest importance to the chemist is the 
new knowledge of atoms of different elements and 
their relation to each other. Prout’s hypothesis has 
been more than justified. The Periodic System has 
been elucidated and extended. The uatuxe of isotopes 
is no longer a mystery; even progi*e9s in their sepa¬ 
ration is being made. 

It is well to keep in mind, however, that reactions 
resulting from bombardment occur in infiniteBimaliy 
amall amounts. A very small target U being shot at 
Itoet of the projectiles fly wide of the niark. The 
neutron, however, has, new and astounding properties 
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of greati pn>miao. It must, liowevo):, be obtained 
through some nuclear reaction of bombardment with 
all the attendant inefQciency. 

These diMoulties, however, challenge but do not 


discourage the scientist. When he has once found 
the way to the nucleus, the heart of the atom, he will 
never give up until this new field of chemistry is in 
complete surrender to the scientific “Blitzkrieg.” 


OBITUARY 


RAYMOND SMITH DUOAN 

The death of Kaymond Smith Dugan on August 31 
deprives American astronomy of one of its best ob¬ 
servers. 

Bom at Montague, Mass., on May 3(1, 1878, he wass 
of Irish descent through his paternal grandfather, and 
from his mother received a Puritan inheritance going 
back to Myles Standish. His early training was char¬ 
acteristic of the New England village in which he lived, 
and led naturally to Amherst College, where he re¬ 
ceived his A.B. in 1899. Three years followed as in¬ 
structor in mathematics and astronomy at the Syrian 
Protestant College at Beirut, and three more at Heidel¬ 
berg with Max Wolf—where he discovered a consider¬ 
able numl)er of asteroids, including (508) 

(516) Jmherittia and (536) Montague, and received 
hia Ph.D. in 1906. Returning to America, be was ap¬ 
pointed instructor in astronomy at Princeton, begin¬ 
ning an association of thirty-five years with that uni¬ 
versity, and with the writer. 

The 23-inch equatorial and polarizing photometer of 
the observatory offered a field of research then new to 
him, in which he soon became a recognized authority, 
and continued active for his whole career. Realizing 
that precise observations are most valuable in cases 
which are capable of detailed discussion, he specialized 
on eclipsing variables, seeking to secure highly accurate 
light-curves for a few stars rather than provisional 
results for many. This involved great la^i^for Z 
Draconis 1149 sets of 16 readings each—but the sound¬ 
ness of lus judgment has been shown by the wealth of 
information regarding the dimensions, densities, fonns, 
and even the internal constitution, of the stars which 
can thus be obtained. 

Observations of such stars are a lifelong task, for 
many of them show slow changes in period, most of 
which are as yet unexplained, and unpredictable, and 
have to be followed year by year. 

The disouasion of his observations was made with 
equal thoroughness, making his monographs excellent 
reading for the student. 

Ho was the first to detect the brightening of the 
faint companion on the side heated by the radiation of 
the primary—generally known as the ^‘reflection effect.” 

Hie work waa recognized by his advancement to the 
pwfesaOrBhip at Princeton wdiich he held for twenty 
years, by eleotion to the American t^hilogophical So¬ 
ciety, and as chEiTman of the Gommiesion on Variable 


Stam of the International Astronomical Union. He 
was an active member of the American Astronomical 
Society and served as its secretary from 1927 till 1936 
and vice-president from 1936 till 1938, to the great 
.satisfaction of its membej’s. In this position, and on 
the many occasions when he was acting director of the 
observatory at Princeton during the writer's absence, 
he showed excellent judgment, executive capacity and 
diplomatic skill. 

He was a good teacher, esptKjiaJJy of graduate stu¬ 
dents. A long series of these inspired by him shared 
in the photometric obscrvatioi»s. In 1937, when he 
took account of the record, these htui made more than 
200,000 photometric settings and be himself 300,000. 

He bore an important part in the preparation and 
revision of the text-book on astronomy, in which J. Q. 
Stewart and the writer shared. 

No account of him would be complete without refer¬ 
ence to his humor—u combination of Irish wit and diy 
Yankee shrewdness of expression—which crops out 
again and again in his rc])ort8 as secretary and in 
his whimsical account of work in the old dome at 
Princeton,* which will rouse sympathetic chuckles from 
those who have never worked with what a student on 
examination once called a “refractoiy teles^cope” and 
deep memories in those who know the old place. 

Shortly after the modern and convenient equipment 
of the new observatory became available he began to 
suffer from arthritis, which soon put an end to night 
work. He bore the physical suffering which followed 
with unbroken courage and the diy humor character¬ 
istic of him. Till within a few months, he continued 
active research, reducing his accumulated observations 
and working upon variations in period of eclipsing 
stars, with the aid of photographic data generously 
supplied from Harvard. The continued strain of his 
illness proved too much for his constitution, and the 
end came. 

His widow, a sister and two adopted children sur¬ 
vive him. 

The writer can not close without an expression of 
his personal regret at the loss of a colleague with whom 
in the course of these many years there has never been 
any occasion of serious difference. 

Hbnby Noions RussEiiL 

♦ 

' Popular Astronomyj 43: 140, 1935. 
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RECfiNT DEATHS 

Dr. Hans Zinsser, professor of bacteriology at the 
Harvard Medical School, died on September 4 in his 
aixty-socond year, 

De, Phoebus Aaron Theodore Lbvene, member of 
the Rockefeller Institute for Medical Rcaearcli from 
1907 to 1939, died on September 6 at the age of 
seventy-one years. 

Dr. Frederick Pattison Weaver, since 1926 pro¬ 


fessor of agricultural economics at the Pennsylvania 
State College, died on September 6 in his sixty-eighth 
year. 

Dr. Maude E. S. Abbott, assistant professor of 
medicine at McGill University, died on September 2 at 
the age of seventy-one years. 

WiLLiAH IjASH Miller, head of the department of 
chemistry. University of Toronto, died on September 1 
at the age of seventy-thrt^ years. 


SCIENTIFIC EVENTS 


THE HALL OF ETHNOLOGY OF THE 
MUSEUM OF NEW MEXICO 

The Museum of New Mexico, Santa Fe, has been 
given, according to Museum News, the old Santa Fe 
Armory, adjoining the Palace of the Governors on 
Washington Avenue, and is remodeling it for use as a 
hall of ethnology. The property was assigned to the 
maseum by act of the State Legislature, which also 
appropriated $10,000 for remodeling. The WPA is 
supplying the labor. Plans for remodeling, in the 
Pueblo style, were drawn by John Gaw Meem. The 
entire structure will be given over to ethnology. The 
entrance hall, 20 by 55 feet, will bo arranged as a hall 
of man, with a series of life-size busts showing the 
evolution of the human race and a series of racial 
group busts, supplemented by an evolutionary series 
of implements and tools. The main exhibit hall, 50 
by 75 feet and containing 3,750 square feet of exhibi¬ 
tion space, will illustrate the living Indiana of the 
Southwest and their cultural attainments. Through 
the center will be a scries of models of Indian dwell- 
ing types and a kiva, with appropriate native life. 
Around throe sides of the hall alcoves will contain ex¬ 
hibits of silversmithing and turquoise work, weaving, 
basketry, leather and bead work, qeremonial items, 
paintings, pottery, grinding and native economy and 
a typical pueblo room. Wall cases forming the alcove 
boundaries will carry charts, diagrams and photo¬ 
graphs. In the alcoves Indians will carry out the 
pursuits of the alcove themes, a few at a time, for the 
double purpose of encouraging the Indians and show¬ 
ing visitors how things are actually done. A small 
room off this large hall will be used for special ro¬ 
tating exhibits of comparative material from the 
Americas. The second floor space will be used for 
the curator’s office, private laboratory, office for as¬ 
sistants in the department, laboratory of physical an¬ 
thropology and rest room. The full basement will 
contain a fireproof vault, dustproof storage for 
ceramic collections, two dustproof storage rooms for 
basketry and misoeUaneous material, temporary stor¬ 
age fof skeletal material from excavations, prepara- 
toris laboratory, janitor’s room and public rest rooms. 


Out-of-doors at the back of the building will be a 
small placita with a modern Pueblo oven for baking 
bread and space for a pottery-firing kiln. Miss Bertha 
Dutton has been appointed curator in charge of the 
newly established department of ethnology. 

GOVERNMENT POSITIONS UNDER THE 
CIVIL SERVICE COMMISSION 

Applications must be on file by September 16 
with the United States Civil Service Conmiission at 
Washington, J). C., for the position of assistant 
curator of ethnology in the National Museum, Smith¬ 
sonian Institution, at a salary of $3,200 a year. An 
existing vacancy in this position in Washington and 
future vacancies in positions rcquiririg similar quali¬ 
fications will be filled from this examination, unless it 
is found in the interest of the service to fill any 
vacancy by reinstatement, transfer or promotion. 

An examination to secure specialists in conference 
planning for the Office of Education is also an¬ 
nounced. The salary is $4,600 a year. Applicants 
must have completed a 4-yoar college course and must 
have had administrative experience or highly respon¬ 
sible experience in organization work. In addition, 
they must have had experience in planning and con¬ 
ducting formal conferences, forums or other group 
activities for the purpose of discussion of public af¬ 
fairs. Writing experience in the field of education of 
adults in public affairs is also necessary. Examina¬ 
tions to secure personnel technicians for Government 
service cover the following grades: Personnel tech¬ 
nician (test and measurements), $3,800 a year; also 
senior, $4,600 a year; associate, $3,200 a year; as¬ 
sistant, $2,600 a year, and junior, $2,000 a year. 

Bjxaminations are also announced covering two 
grades in naval architecture and marine engineering, 
as follows: Principal, $6,600 a year; senior, $4,600 a 
year. Applications may be filed until June 30, 1941. 
Qualified persons are urged to apply at once. Exam¬ 
inations for lower-grade naval architect and marine 
engineering positions were announced in June and 
the commission still is accepting applications for 
these positions. 
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SaJaries iii all cases are subject to a retiring reduc¬ 
tion of three and one half per cent. 

WORK OP THE NEW YORK UNIVERSITY 
COLLEGE OF ENGINEERING 

Sixteen exj>erts from the food and chemical indus¬ 
tries will join with the faculty of the Graduate Divi¬ 
sion of the New York University College of Engineer¬ 
ing this autumn in offering a 7iew course in food engi¬ 
neering, which is one of the seventeen new courses to 
be given during the coming academic year. 

According to Dr. Henry J. Masson, director of the 
Graduate Division and chairman of the department 
of chemical engineering, these courses will be con¬ 
ducted in the departments of administrative, chemical, 
civil, electrical and m^Hihanical engineering and in the 
department of meteorology. 

They are designed principally in accordance w^th 
the expressed needs of men employed in industrial and 
governmental work. The bulk of all graduate in¬ 
struction at the college is offered in the evenings and 
on Saturdays, atid combines advanced study with the 
practical experience and knowledge gained as a result 
of day-time occupations. 

I’he c^mrse in food technology was developed after 
consultation with leading food technologists, many 
of whom will assist in teaching the course. It was 
based ui>on the concept of unit operations as devtd- 
oped by the chemical engineer, modified and adapted 
to the food industry. Lectures by industrial 8j)ecial- 
ists w'ill cover such topics as j;)asteurization, refrig¬ 
eration, baking, packaging and bottling, canning, 
humidification and air conditioning. 

Among \he industrialists who will lecture during the 
course are: C. 0. Segeler, American Gas Company; 
J. E. Guinanc, Frosted Food Sales Corporation; 
C. A. Southwick, General Foods Corporation; C. 0. 
Ball, American Can Company; Laurence V. Burton, 
Food Industries, and James A, L<ie, Chemical and 
MetaUurfficai Engineering. 

New courses in foundation engineering and soil 
mechanics will be offered by the department of civil 
engineering, in addition to other advanced courses in 
materials testing and model analysis. Polarized light 
will be employed in determining stress directions, 
while Beggs deformoter gages will bo used on struc¬ 
tural models. 

Courses in the principles of audio-frequency, ad¬ 
vanced radio-frequency and fundamentals of power 
system analysis will be added by the department of 
electrical engineering. The mechanical engineering 
department will add a course dealing with centrifugal 
pumps and compressors, while the department of 
meteorology will offer a new course in maritime mete¬ 
orology and oceanography. Two new courses will be 
added by the department of administrative engineer¬ 
ing covering production control and statistics. In 


m 

addition to the course in food engineering the chora* 
leal engineering department will also add courses in 
mathematics as applied to chemical engineering and 
diffusionol processes. 

In cooperation with the Westiiighouse Electric and 
Manufacturing Company, the division will also offer 
new courses covering industrial marketing, applica¬ 
tions of electrical equipment and power system re¬ 
laying. 

THE DETROIT ZOOLOGICAL PARK 

Museum News states that expenditures for improve¬ 
ments and additions to the Detroit Zoological Park 
under Federal work programs have cost $1,556,000 in 
allotments from the United States Government and 
$380,000 contributed by the park commission. New 
structures ut the park completed in this building pro¬ 
gram include the administration building, the animal 
service building, the animal hospital building, hippo¬ 
potamus building and exhibit, ostrich house, tiger ex¬ 
hibit and building, North American barnyard exhibit 
and building, South American mammal building and 
barlcss exhibit, South American pampas and buildings, 
African swamp exhibit enlarged and new building, 
monkey island, bear don and maternity cages, animal 
theater, aoudad rock and moats, beaver exhibit, trout 
stream with reservoirs and cascade, vegetable cellar 
of concrete and steel, and barless enclosures for alli¬ 
gators, reptiles and wolverine, raccoon and wolf. A 
log aquarium is in process of construction. Improve¬ 
ments were made in the North American plains exhibit; 
and the stmeture used formerly for a skunk exhibit 
was rebuilt for reptiles. For the railroad that encir¬ 
cles the park new stations, underpasses and a comfort 
station wore completed. In addition, the wire cuolos- 
iiig fences were replaced with masonry walls; and 
.sewers, water lines, paved walks and paved service 
roads were built. There are new entrance gates, new 
landscaping including the planting of hundreds of 
trees and new hotbeds for the greenhouses. John T. 
Millen is director of the park. 

THE WOODS HOLE OCEANOGRAPHIC 
INSTITUTION 

C. O^D. ISELIN, assistant professor of oceanography 
at Harvard University, director of the Woods Hole 
Oceanographic Institution, contributes an article to 
The Collecting Net, giving an account of the eleventh 
annual meeting of the Board of Trustees, which was 
held on August 16. Besides the ordinary routine 
business, the trustees voted to accept the Anton Dohm, 
a gift from the Carnegie Institution of Washington. 
This 70-foot power boat was formerly used at the 
Tortugas Laboratory in Florida and will be converted 
during the coming winter for work in the coastal waters 
off New England. 

The trustees discussed the rdle of modem ocean* 
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og^phy in the movement towardK increased national 
defense. It was agreed that the complete facilities 
of the institution should be offered to the National 
Defense Kescarch Committee. Dr. Frank B. Jewett, 
a member of this committee and also a trustee of the 
Woods Hole Oceanographic Institution, explained how 
a closer cooperation betwtH*n oceanographers and naval 
research could be achieved. While it still remains to 
be decided just which problems will be attacked first, 


it is clear that Woods Hole will soon become one of 
the headquarters for investigations of importance to 
the national defense and only rather remotely con¬ 
nected with oceanography in its ordinaiy sense. The 
retiring class of trustees was reappointed. These in¬ 
cluded Henry B. Bigelow, William Bowie, A. G. Hunts¬ 
man, Alfred C. Redfield, Henry L. Shattuck and T, 
Wayland Vaughan. Dr. Vannevar Bush was elected a 
member of the corporation. 


SCIENTIFIC NOTES AND NEWS 


The Loidy Modal of the Academy of Natural Sci¬ 
ences of Philadelphia has btieii awarded to Dr. Mer¬ 
ritt L. Fernald, since 1915 Fisher professor of nat¬ 
ural history at Harvard University and director of 
the Gray Herbarium. The medal is awarded in 
nwjognition of “outstanding contributions to the fio- 
ristica of the eastern part of North America, including 
the Maritime Provinces and the Coastal Plain Region 
of the southern United States, and his correlations 
of the present-day distribution of plant life in North 
America with geologic history.” The medal will be 
presented at a reception at the academy on Septem¬ 
ber 17 by Dr. William B. Scott, emeritus professor 
of geology and lUileontology of Princeton University. 

The University of Pennsylvania will confer twenty- 
one honorary degrees on September 21, when tlie Bi¬ 
centennial Celebration Week will be brought to a 
close at a convocation in Convention Hall. Seven of 
the degrees will be conferred in absentia on European 
scholars who, although they will contribute papers to 
bt^ read at a Bicentennial Conference during the cele¬ 
bration, will be unable to attend because of the war. 
Degrees conferred on scientific men arc the doctorate 
of science on William M. Clark, director of the de¬ 
partment of physiological chemistry, the Johns Hop¬ 
kins University; Evarts A. Grahataf^ixby professor 
of surgery, the School of Medicine, Washington Uni¬ 
versity, St. Louis; Frank B. Jewett, president of the 
Bell Telephone Laboratories and president of the 
National Academy of Sciences; Wesley C. Mitchell, 
professor of economics, Columbia University; Charles 
S. Myers, formerly director of the Ijaboratory of Psy¬ 
chology, University of Cambridge (»» absentia ); Her¬ 
mann Weyl, professor of mathematics, the Institute 
of Advanced Study, Princeton, N. J. The doctorate 
of laws will be conferred on Lawrence J. Henderson, 
professor of biological chemistry, Harvard Univer¬ 
sity, and Herbert S. Jennings, professor of zoology. 
University of California, 

Db. George BiiUMER, since 1920 David P. Smith 
oliiiioal professor of medicine at the Yale University 
Schocd of Medicine, was guest of honor at a dinner 
marking his retirement from active service. Dr. 


Francis G. Blake, Sterling professor of medicine, was 
toastmaster. The speakers included Drs. Milton C. 
Winteniitz, dean of the School of Medicine from 
1920 to 1935, and Stanhope Bayne-Jones, dean from 
1935 to 1940; William F. Verdi; Fu-ching Yen, a 
fomier student of Dr. Blumer and minister of health 
of the Republic of (-hina, and Dr. James R. Angell, 
president emeritus of the university. 

Db. Roueut 0. Lambert, associate director for the 
medical sciences of the Rockefeller Foundation, Now 
York, was on July 14 the guest ol* honor at a dinner 
in San Juan given by former associates at the School 
of Tropical Medicine of the University of Puerto 
Rico, where he was for two years professor of pathol¬ 
ogy and the first director of the school. 

Dr. Gordon S. Fahrni, of Winnipeg, was ehoaon 
president-elect of the Canadian Medical Association 
at the recent annual meeting in Toronto. He succeeds 
Dr- Duncan Graham, of Toronto, who became presi¬ 
dent. 

Db. Wojoikch Swietoslawski, professor of chem¬ 
istry and head of the Physico-Chemical Institute of 
the University of Warsaw, formerly Minister of Edu¬ 
cation of Poland, now chairman of the Committee on 
Physico-Chemical Data of the International Union of 
Chemistry, has been visiting professor of chemistiy in 
the University of Pittsburgh since March. He becomes 
this month visiting professor of chemistry at the State 
Univeraity of Iowa, where he will remain until Feb¬ 
ruary. 

Dr. j. Richard Weisbenbebg, formerly professor 
extraordinarius of anatomy at the University of Ber¬ 
lin; in 1937 visiting professor of cytology at Washing¬ 
ton Uuiversity, 8t. Louis, and in 1939 member of the 
Wistar Institute, Philadelphia, has been appointed 
professor of histology and embryology at Ihe Sehool 
of Medicine of Middlesex University, WalUiam, Mass. 

Dr. Bernhard KuBRELME'nBR, associate ptofessor in 
the department of physics of Brooklyn CoU^ has 
b^ promoted to a full professorship. 

Da. afo»K Bxkehart, of the State ^ 
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lowa^ has joined ihe Htail of the department of physics 
at Kansas State College, Fort Hays. 

Dr. Edwik B. Astwooo, associate in obstetrics at the 
Johns Hopkins University, will join the Harvard Med¬ 
ical School as assistant professor of pharmacotherapy. 
He will also be a member of the medical staff of the 
Peter Bent Brigham Hospital. 

Dr. Edgar Hull, professor and head of the depart¬ 
ment of medicine of the Medical School of the Louisi¬ 
ana State University, New Orleans, has leave of ab- 
wmee from October 16 to May 15 of next year to accej)t 
a temporary appointment as aaswlate professor of 
medicine at Yale University. 

Thk retirement is announced of Dr. David H. New- 
Jand, since 1927 state geologist at the New York State 
Museum, Albany, N. Y. Dr. Newland was aasistant 
state geologist from 1905 until 1920, when he re¬ 
signed to undertake private work in economic geol¬ 
ogy. He was appointed state geologist in 1927. 

Dr. G. a. Zkntmyek, Jb., u member of the staff of 
the Bureau of Plant Industry of the U. S. Depart¬ 
ment of Agriculture at Ban Francisco, has been ap¬ 
pointed reseandi assistant in plant pathology at the 
Connecticut Experiment Station at Storrs. He will 
devote his lime to investigations of the Dutch elm 
disease, 

Dh. J. WaI/LAOk Pack, Jr., dual professor in chem- 
istiy and science education at Syracuse University, 
has been appointed director of the Maryland Acad¬ 
emy of Sciences, Dr. Page organised and dirotated at 
Syracuse a center of science club acti\dties of ihe 
American Institute of the City of New York. 

Db, Louis B. Flexnkr, associate in anatomy in the 
School of Medicine of the Johns Hopkins University, 
haa been appointed to the staff of the Carnegie Insti¬ 
tution of Washington as research associate in the de¬ 
partment of embryology, Baltimore. He will con¬ 
tinue to investigate ehemioai interchanges in mam¬ 
malian development, making use of artidcially radio¬ 
active substances in cooperation with the Department 
of Terrestrial Magnetism of ihe Carnegie Institu¬ 
tion, Dr. Herbert A. Pohl has been appointed as re¬ 
search assistant in the department of embryology and 
Dr. Alfred Gellhorn a research fellow. Dr. Inez 
Colombo dc Allende, during the past year traveling 
fellow of the Argentine Asscusiation for the Advance¬ 
ment of Science at the University of Rochester, has 
been appointed to a Rockefeller traveling fellowship 
and will spend the year 194(Ml at the department of 
embryology of the Carnegie Institution. 

Da, Arthur K. Parpart, assistant professor of 
physiology at Princeton University, has been ap- 
{Munted director of the cemrse m physiology at the 


Woods Hole Marine Biological Ijaboratory for 194L 
He succeeds Dr. Laurence Irving, professor of biology 
ttt Swaithmore College and diiector of the Edward 
Martin Biological Laboratory. 

Dr. Glenn W. Parsons, assistant professor of 
chemistry at the University of Mississippi, has become 
associated with the Chemical Division of the Procter 
and Gamble Company, Ivory dale, Ohio. 

Dr. Edward Wiggleswobth, for twenty years di¬ 
rector of the Boston Society of Natural History, has 
resigned to become Eastern director of the Geinmolog- 
ical Institute of Ajuerica and chairman of its educa¬ 
tional advisory board. The geinmological laboratory 
at 69 Newbury Street, Boston, will be under his dircc- 
tioxi. This is the second gemtnological laboratory of 
the institute, the hrst having been conducted in Los 
Angeles since 1933. 

R. D. MacCawt, chief engineer of the B^cwstt^r Aero¬ 
nautical Corporation, has been elected vice-president 
of the corporation in charge of engineering. 

Professor M. S. Coovbb, head of the department of 
electrical engineering at ihe Iowa State College, has 
been appointed secretary of the division of electrical 
engineering of the Society for the Promotion of Engi¬ 
neering Education and also a director of the Amer¬ 
ican Institute of Electrical Engineers. 

A RESEARCH grant has been extended by the Com¬ 
mittee on Scientific Research of the American Medical 
Association in aid of the researches of Professor Chas. 
W. Greene on the coordinations of the coronary circu¬ 
lation. These investigations are being carried out in 
the physiological laborntorios of Stanford University. 

The department of chemistry of the University of 
Pittsburgh has received two grants for post-doctorate 
fellowships. The first from the Carnegie Institution 
of Washington for the study of hetits of dilution has 
been awarded to Dr. William E. Walla(^<s of Missis¬ 
sippi College and the University of Pittsburgh, who 
will be asscKJiated with Dr. A. L. Robinson. The sec¬ 
ond fellowship, which is from the John and Mary R. 
Markle Foundation, has been awarded to Dr. Richard 
n. McCoy, of the University of Illinois, who will en¬ 
gage in biochemical research under Dr, C. G. King, 
professor of biochemistiy. 

Dr. Franklin Q. Ebaugh, professor of psychiatry 
of the School of Medicine of the University of Colo¬ 
rado, Denver, will deliver the Rogers Memorial Lec¬ 
ture on September 19 on ‘*Our Mental Health.^' 

Db. Lewis Knudson, professor of plant physiology 
at Cornell University, spoke on August 22 before the 
newly formed Puerto Rico Orchid Society on "Orchid 
Seed Germination”; and on August 24 he spoke before 
the staff of the Puerto Rico Experiment Station of the 
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U. S. Depm'tment of Agriculture on “Environmental 
Conditions Favorable for Orchid Culture.” 

The dedication exercises of the Administration 
Building of Bellevue Hospital, New York, were held 
on September 11. Dr. S. S. Goldwater, commissioner 
of the department of hosj>italH, presided. The speak- 
ers were Dr. I. Ogden Woodruff, representing the Medi¬ 
cal Board; Dr. William F. Jacobs, medical superin¬ 
tendent; Mrs. Henry James, president of the Board 
of Managers of the Bellevue School of Nursing; Col¬ 
onel E. W. Clark, commissioner of public work, Fed¬ 
eral Works Agency; Hon. Irving V, A. Iluie, com¬ 
missioner of the department of public works, New 
Yt)rk, and the Hon, F. H. LaGuardia, mayor of the 
city. 

The New York Medical College and Flower and 
Fifth Avenue Hospitals will receive $242,531, the 
residue of the estate (»f Mrs. Helen S. Case, wlio was 
the wife of the late Major James F. Case, mining 
engineer. 

The Rockefeller Foundation of New York City has 
made an apj^ropriation to the Iowa State College of 
$21,000 to be used over a period of tliree years for 
work under the direction of Professor J. W. Gowen, 


of the department of genetics, on bacterial wilt of 
corn and mouse typhoid. 

The Illinois Institute of Technology, Chicago, has 
for the academic year 1040-41 received two fellow¬ 
ships of $900 for graduate study established by Uni¬ 
versal Oil Products for work in the catalytic labora¬ 
tory under the direction of Dr. Vasili 1. Komurewsky. 

The General Education Board, New York, has 
given the University of California Institute of Child 
Welfare a grant of $61,700 for the continuation of 
studies on the mental and physical development of 
children. 

Museum News reports that the collection of the 
Daniel B. Dyer Museum, which occupied four rooms 
in the basenjent of the Kansas City Public Library, 
has be<m assigjied to the Kansas City Museum as a 
result of a decision by the circuit court. The collec¬ 
tion was in custody of the Board of Education, 
which asked to be relieved of the trusteeship. The 
material transferred comprises American Indian, in¬ 
cluding mound builder and cliff dweller, material; 
Mexican and Oriental objects; Spanish-American 
war material; coins and medals; small fossils; nnn- 
erals; glass, china and copperware. 


DISCUSSION 


APPARENT SPLITTING OF LIGHT FROM 
FLUORESCENT LAMPS BY REFLEC¬ 
TION FROM THIN PLATES 

Attention was recently directed to the apparent 
splitting of light from fluorescent lamps by moving 
objects.^ This phenomenon was attributed to the in¬ 
termittent emission of light of different wave-lengths. 
The latter characteristic has been described in detail 
by Fonda® and by Thayer*'* upon the basis of the time 
intervals between the mercury discharge and the dif¬ 
ferent periods of excitation and ffecay of the “phos¬ 
phors'* coating the tube. A qualitatively different 
kind of splitting of this light has been noted incidental 
to the use of an oacOlometnc device consisting of a 
microscope slide separated by a thin wedge of air from 
a glass cover slip.* When pressure is applied to the 
thin slip the wedge is diminished in thickness so that 
on being viewed in ordinary white light from such 
sources as tlie sun or incandescent lamps colored inter¬ 
ference bands or Newton's rings are seen. If the light 
Is filtered through colored glass the interference bands 
are somewhat more clearly evident. When, however, 
the device is illuminated by light from fluorescent 

1 0. Wesler Scull, C. G. Groascup and E. G, Witting, 
Science, 91: 867, April 12, 1940. 

» G. R. Fonda, Soiencb, 91: 476, May 17,1940. 

3R. N. Thayer, Science, 91; 524, May 81, 1940. 

*0. Wosler ScuU, Jour, Lah, Clin, Med., 24: 763, April, 
1939. 


lamps still greater sensitivity is secured in that lesser 
increments of applied pressure are required to produce 
the first visible bands. On close inspection a double 
set of bands can be recognized. One of these varies 
with alternations of pressure; the other remains con¬ 
stant. The variable pattern is produced by the chang¬ 
ing distances between the reflecting surfaces. The 
fixed pattern is produced by the cover slip alone, the 
slide showing no separation of the light. The pro¬ 
duction of interference patterns by reflection of ordi¬ 
nary white light is recognized only with much thinner 
plates, viz., of the magnitude of oil films and soap 
bubbles. In contrast, the comparatively thick plates, 
glass cover slips from approximately 0.10 mm to O.IS 
mm (No. 0 to No. 2), show definite patterns in fluores- 
eent light. The bands produced by illumination from 
the “Daylight” lamp are red, yellow and blue. The 
bands are broad and few in number with the thin slips 
and comparatively narrow in number with the thicker 
slips. When viewed from comparatively larger angles 
and distances, microscope slides show similar colored 
bands. The general contour of the patterns is com¬ 
parable to that produced by reflection of light from 
the sodium flame. Similar phenomena are recegnized 
with other thin materials* For example, sheets of 
mica exhibit colored patterns consisting of wide bands, 
and Cellophane reveals on close examination fine 
streaks of color due to the irregular thickness of the 
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) flJm» The appearance of interference colors by the 
comparatively thick plates in fluorescent light is due, 
not to the intermittent flashing, but to the discon¬ 
tinuity of the spectral quality of the components of 
the light. The latter, viz,, that of the mercury dis¬ 
charge and of the various “phosphors” have indi¬ 
vidually fairly limited spectral ranges. The patterns 
are comparable to tliose which would be produced by 
the mbeture of a few essentially monochromatic lights. 
It is apparent that illumination by fluorescent lamps 
provides a convenient means for estimating the relative 
thickness and the optical regularity of the reflecting 
surfaces of thin plates. It is further evident that such 
lamps provide a readily available source of light for 
interferometric devices. 

C. Wesleii Soull 

Abington Mkmorul Hospital, 

Abington, Pa. 

EXISTENCE OF ONLY ONE VARIETY OF 
CULTIVATED MANGOSTEEN EX^ 
PLAINED BY ASEXUALLY 
FORMED “SEED” 

The luxurious flavor, beauty and texture of the 
fruit of the mangosteen, Garcinia mangosiatM, mokes 
it, in the opinion of most people who know it, the 
best of the tropical fruits. A great deal has been 
published about this Asiatic species, especially con¬ 
cerning the difiSculty which in general is attributable 
to poor root growth of growing plants through the 
juvenile stage. 

Examination of the normal shriveled anthers in 
many flowers from two 37-year-oId trees at the Puerto 
Rico Experiment Station of the United States Depart¬ 
ment of Agriculture has shown no pollen to be present. 
These female trees ore reproduced through “seed” 
without the pre8ene>e of the functional male flowers 
that are borne on separate trees, none of which exist 
in Puerto Rico. Backer^ in 1911 stated that male flow¬ 
ers of the mangoi^iCT had nowhere been found during 
the last hundred years. Descriptions of the male flow¬ 
ers that were, nevertheless, lated during that ene- 
hundred-year period®-^ or more tecently^ have been 
studied. BackePs description^ is aiJIUttedly based 
upon Roxburgh’s, and that of Oohse alao corresponds 
closely to Roxburgh’s. Thus it appears thrfi 
based upon Roxburgh’s description, Wbethet tiiaf 
was made from living or herbarium specimens is 
indicated. Backer’s statement that male flowers haJ, 


not been found within one hundred years leads, there¬ 
fore, to the assumption that Roxburgh’s description 
was probably based upon herbarium, not living, speci¬ 
mens. Study of these descriptions leaves no doubt 
about the male flowers being distinct from the female 
flowers of the Puerto Rican trees. 

About half of the fruits produced by these trees 
have well-developed “seeds,” each fruit rarely having 
more than one. A longitudinal section of this “seed” 
shows a structure much different from that of the nor¬ 
mal dicotyledonous seed. The “seed” formation in the 
cultivated mangosteen is asexual, Sprecher'* explained 
this freakish asexual reproductiou mechanism in the 
mangosteen and called it apomixie. As he describes it, 
the adventitious embryo that develops to form the 
“seed” originates from a cell in the epithelium of the 
ovary inner integument. The reproduction is thus dis¬ 
tinguished from nucellar budding that occurs in the 
apogamic reproduction in the mango and in Citrus. 
As the cell of the inner integument d<?ve]ops into a 
papilla and further to form the seed the nncellus and 
the embryo sac become nonfunctional. Similar adven¬ 
titious embryony has been observed by Hegelmaicr in 
Alliwm odomm,^ Sprccher called the “seed” a hypo- 
ootyJ-tubercle. According to him and Pierre^ no traces 
of radicle, stem or eotyJodons are present in the 
“seed.” A similar structure has been observed at the 
Puerto Rico Experiment station in “seeds” of Bheedia 
hrasiliensis and It. macrophylla. 

Descriptions of mangosteen fruits from Java, 
Malaya, Trinidad and elsewhere conform precisely to 
the fruits produced in Puerto Rico. It would there¬ 
fore seem that different varieties of the cultivated man¬ 
gosteen do not exist. Fairchild,® traveling extensively 
in the Tropics studyitig the mangosteen, has stated 
that there are apparently no varieties of this fruit 
tree; seedlings everywhere bear curiously uniform 
fruits. Burbidge® in 1887 saw in British North Bor¬ 
neo what he considered a native form of the mango¬ 
steen. Fruits of this differed from those of the culti¬ 
vated form, being 4-carpellate, each carpel having a 
well-developed seed, while in the cultivated form there 
are from four to eight carpels, rarely more than one 
or two of which develop “seed.” Wester^® describes 
the Jolo mangosteen as being rather larger than those 
of Singapore and Saigon and as having a thicker rind. 
Its flesh, too, is more acid and has more character 
than the milder flavored fruit of tlic Malay Peninsula 

s M. Andreas Spreehcr, Mev. Geru JBof., 31: 613-531. 


10. A. Backer, *‘Sohoolflora voor Java,'^ p. 91, Ba¬ 
tavia: N, V, Boekh and Visser and Company. 1911. 

* William Roxburgh, “Flora Indlca," 2; 618-620. j 

London; Parbury, Allen and Company. 1832, / 

»0. A. Baeker, “Flora van Batavia,” pp. 84-85. Ba- \ 
tavia: 0. Kolff and Company. 1907. 

• J. J. Oohse, “Fruits and Frvitculturo in the Dutch 
East Indies,’' pp. 68-64, Batavia: G. Kolff and Com¬ 
pany. 1931. 


19X9. 

« F. Hagelmaien Ro#. ^eiiungt 55: 133-140. 1897. 

7 M. E. Pierre, BuU Mensvo^ Linn, de Paris^ 1: 350. 
1882. 

»David Fairchild, “Exploring for Plants,” p. 392. 
\New York: The Macmillan Company. 1930. 

, »F. W. Burb dge, Gttrdener/t* Chroniolet a. s., 21: 23, 

;^1884. 

10 P, J. Wester, Philip, Agr, Eev,, 13: 60, 1920, 
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and Java. Its soeds are said to be larger. Such dif- 
ferettces might be clue to environment. 

Aside from these two notes, no mention of other 
mangosteen variations has been found in the liierature. 

This unusual asexual reproduction in the cultivated 
mangosteen accounts for the curious uniformity in its 
fruits wherever grown, and this famous fruit seems 
to be of one variety only. 

Further anatomical studies of the mangosteen 
flower, fruit and “seed'* are being continued at the 
Puerto Rico Experiment Station of the IT. S. Depart¬ 
ment of Agriculture. 

Claud L. Horn 

PUJEiiTO BlCO HXPISJIIMENT STATION 

or THE XT. S. Department or Agriculture, 
Mayaouez 

AND/OR OR ANDOR 

The use of the form “and/or” in legal practi(}<^ is 
well established. In recent years I have noticed an 
increasing tendency for writers of scientific papers to 
make use of it. The question of the need for such a 
form of expression 1 do not wi.sh to raise here, but 
the presence of a symbol of this kind upon the printed 
page gives to it an untidy, unfinished and objection¬ 
able appearance as though it were marked copy sub¬ 
ject to revision. 

The thought has long phigued me that in view of the 
apparent absence of any word in the English lan¬ 
guage of “andor** such a word might well be intro¬ 
duced and defined to convey the precise meaning of 
“and/or” and thus clear the page of the unnecessai-y 
and unsightly virgule which mutilates the typed line. 

This subject may be enlarged upon to great length 
and an extensive review made of numerous past dia¬ 
tribes against the use of “and/or.” My purpose here 
is to bring to attention a suggestion for such consider¬ 
ation as it may merit. ^ 

Walter B. Lano 

Washington, D. C. 

WHAT IS SUMMER? 

At this time of year one often reads among scien¬ 
tific notices that the summer solstice occcurred at 
2 : 35 p.M, on June 21, or at some other time as the 
case may have been, and that this event marked the 
beginning of summer. The local paper enlarges on 
this news item, leaving out the solstice idea, the editor 
not being quite sure what the term means, but an¬ 
nouncing, in language borrowed from the births 
column, that summet* arrived yesterday afternoon at 
2:35. Sametimcs the paper says that summer then 
began “offlciaUy,” and attributes the determination 
of the time somewhat vaguely to “tlM'i astronomers.” 
Analogous notices appear about December 21, when 
we are told that winter “came in” at^ 7 a.ji., mildly 


or violently as the weather may have determined. 
The same oracle announces at the equinoxes the “offi¬ 
cial” beginnings of spring and full. With this idea, 
that summer and winter begin at the solstices, and 
spring and fall at the equinoxes, I absolutely disagree, 
and, as Chesterton says, with a peculiar ferocity. 

Certainly the equinoxes occur about March 21 and 
September 21, and at those moments the center of the 
sun is in the plane of the earth's equator. Then the 
nearest day and night are equal (except for a possible 
diflerenee too small to be noticed) nil over the earth, 
except at the poles, where the sun may be seen on the 
horizon. Certainly at the summer solstice we have the 
longest day of the year, and the sun at noon is higher 
in the sky than at noon on any other day. Certainly, 
then, land and sea and air, in our latitudes, are gaining 
heat most rapidly. But I do not think that summer 
begins then. June 21 is not the beginning of summer, 
and no one, by calling it the beginning officially, can 
make it so. 

In the fii'st place, our government can not defenuine 
what a common word is to mean. Also there is no 
“official” whose duty it is to define the names of the 
seasons, and if there wore such an official he could not 
|[)erform that function. A government astronomer, I 
suppose, determines the time of the solstice. His work 
ends when that is done. Writers, editors and calendar 
makers, wishing to dramatize the event, announce it 
as the birth of the season, which it is not. 

Summer in the Saxon English which we speak by 
inheritance means the warm season. A dictionary 
definition is “the hottest or warmest season of the 
year, including June, July and August in the northern 
hemisphere.” For convenience we make it correspond 
to whole rather than fractional montlis. In these lati¬ 
tudes this is reasonable, too, because about July 20, 
near the middle of these three months, is the hottest 
time of the year. Further north, of course, the peak 
of summer is earlier, and it is still more pbiiurd to say 
that it begins on the longest da$r. June 24 is Mid¬ 
summer Day in old Engii«h custom, the Feast of St. 
John the Baptist. You could not tell a fanner that 
the longest day i'=; tho beginning of summer. He would 
know better. Moreover, so people have written En¬ 
glish in poetry and prose. “No price is set on the 
lavish summer, June may. be had by the poorest 
comer.” June, not just June 21 to 30. The period 
from summer solstice to autumnal equinox is obviou^ 
not summer. 

It might indeed be convenient to have a term for 
that period. Such a term should not do violence to 
nature and the common meaning of useful words. We 
could call it the third quarter. Then the seoond quarter 
would be the time fron^ the vernal equinox to the sum¬ 
mer solsttee. In this way the first quarter of thus year 
would take in a few days-^Do^W ^ to 
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31—of last year, and this is awkward- We stupidly 
be^ our year at an arbitrary and unreasonable time. 
It is as if we passed the solatiee without recognizing’- 
it| and only began our year when, ten days late, wo 
first noticed the lengthened day. But the quarters arc 
reasonable divisions, marked with astronomical pre¬ 
cision, and not to be designated by terms already in 
use with a different meaning. 

I resent the arrogance of those who say that the 
everyday and historic meaning of a common word is 
wrong. They are like those small girls who read 


Emerson’s poem, “The Mountain and the Squirrel,” 
in their fourth readers, and noted that he referred to 
the squirrel as bun. They announced at once that we 
were wrong in using bunny to call our pet rabbit. We 
grant now that the solstice comes on June 21, and we 
know what the word means. We do not think the 
solstice marks the advent of summer, and we will not 
use the word summer to denote the third quarter of 
the year. 

W. W. Slkatob 

Univkbsity of Michigan 


SCIENTIFIC BOOKS 


SIR JOHN CUNNINGHAM MCLENNAN 

Sir John Cunningham McLennan, a Memoir. By H. 

H. Lanqtok. With a chapter on his scientific work 

by E. F. Burton. Toronto: University of Toronto 

Press. 1939. $2.50. 

The biography of a scientist and a man of great 
achievements is always w^elcome and of interest. In 
this age of the dominance of physical science (a true 
hixuiy ago for the physicist) in the light of things that 
have been and perhaps in the light of the days to come, 
the biography of a man like Sir John is of more than 
passing interest. Very few of the modem generations 
of physicists idealize what were the conditions in our 
laboratories in the western hemisphere leas than fifty 
years ago. It is to the sterling leadership, the untiring 
enterprise and zeal and the scientific idealism of men 
like Sir John C. McLennan that wo owe the present 
status of research and learning in North America. 
Starting in an impoverished and lay community with 
no support and little encouragement Sir John in some 
thirty years educated this community to a true appre¬ 
ciation of science, built one of the leading physical 
research laboratories in North America and contrib¬ 
uted hia share to the fund of knowledge, l^ow this 
was done and how Sir John himself developed as a 
physicist is covered in the first chapters of the book, 
which essentially mark episodes in his life under the 
titles, “Early Life,” “The Department of Physics,” 
“The Alumni Association” and “The Physics Labora¬ 
tory.” The subsequent episodes in this rich and active 
life are “The War,” “Rwearch, Public and Academic 
Activities after the War” and “The Last Years.” In 
view of the present world situation the relations of 
science to national defense as illustrated by the activi¬ 
ties of Sir John furnish valuable reading. It may be 
of interest to point out that the magnetic mine so 
mtiOh discussed in recent months was invented and 
developed as an anti-submarine measure by Sir John. 
With those mines placed in defensive positions there 
were ^tten one enemy cruiser, three destroyers, three 
mine sw^pexs and two guinnarinet Incidentally, one 


of these submarines had sucitessfully negotiated all 
defenses in the entrance to Scapa Plow only to blow 
up on Sir John’s magnetically controlled mine, thus 
.saving the fleet anchored there serious losses. 

An Appendix by Professor E. P. Burton lists the 
scientific achievements of Sir John. Of these the most 
valuable were some of bis early researches on electrical 
discharge in gases, the discovery of the earth’s pene¬ 
trating radiation and the isolation by means of an ice 
ionization chamber on Lake Erie of what is now called 
the cosmic radiation, the studies on spectra and ioniza¬ 
tion potentials, the successful construction of the 
world’s second cryogenic laboratory and hia discovery 
of the origin of the green auroral line. In a final 
Appendix tlunre is a complete list of Sir John’s pub¬ 
lished works. 

The biography is historically accurate and well docu¬ 
mented. The style is terse but readable, the material 
is well organized, and the contents are largely factual. 
No attempt at character analysis is made, although a 
chapter entitled “Characteristics” describes Sir John 
in terms of the author’s impressions and quotations 
from his contemporaries. 

Leonard B. Loeb 

THE MICROSCOPE 

The Microscope. By Roy M. Allen, iv 4^280 pp. 

82 figs, 17 plates. New York: D. Van Nostrand 

Company, Inc. 1940. $3.00. 

Books dealing solely with the microscope in general 
are fairly numerous; those that cover the subject and 
further attempt to describe inethods of preparing 
materials for microscopical examination are less com¬ 
mon. The text under review belongs in the latter 
category despite the statement in the preface that it is 
“devoted wholly to the theory and manipulation" of 
the microscope. Actually, however, only 177 of the 
286 pages are strictly devoted to microscopes and their 
operation. 

IKie author, *a consulting micrOscopist and former 
president of tbe New York Microscopical Society, ex- 
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plains in considerable but not belabored dettiil the 
optical principles involved in the construction and 
operation of all the different types of microscopes. 
The explanations are desig^ned for persons possessed 
of little knowledge of the optical and mathematical 
laws involved and are clearly understandable. The 
infonnation pi’esented has been derived from many 
sources, and the book thus constitutes a useful and 
handy reference manual. Instruments of American 
manufacture are almost exclusively discussed. 

In the preface the claim is further made that “the 
methods and techniques of mounting described repre¬ 
sent actual practice originated and developed in the 
author's own laboratory.” The sections devoted to 
petrological and metallurgical procedures are good, 
but those dealing with biological materials arc some¬ 
what disappointing. The invaluable microtechnique 
journal, Stain Technology^ is nowhere mentioned; it 
is unfortunate that the author could not have utilized 
it as a source for more modern and dependable meth¬ 
ods. 

While perusing this book and comparing it with 
others of a similar nature, the reviewer was struck 
by the fact that none of these texts has ever achieved 
a real and satisfactory balance in the treatment of the 
two phases of the subject. It is a somewhat curious 
fact that tlie writers of all such texls seem to be better 


grounded in the theory and operation of the micro¬ 
scope than in the principles and procedures of general 
microtechnique. Discussions of technical methods 
have always been inadequate, lopsided and oftentimes 
prejudiced. 

The book is excellently printed on a thick white 
stock. The language is somewhat stilted and occa¬ 
sionally makes diflleult reading. A few sentences 
whose moaning is incomprehensible occur the last 
sentence of the second paragraph on page 179). 
Although it is a minor point in a book apparently 
intended primarily for amateur raicroscopists desiring 
to know more about their instruments, citation of 
scientific names and terminology does not consistently 
follow accepted usage. For example, on page 217 are 
found “spiragyra” and “mycellium.” And there is the 
statement that the staining solution of Heidenhain’s 
iron hematoxylin is “a saturated solution of hema¬ 
toxylin in water, which requires a week or two to 
reach saturation” (p. 228). 

There is a clearly reproduced color frontispiece and 
17 plates of photomicrographs, mostly, as might be 
expected, of diatoms. Appended is a bibliography of 
selected references, a glossary of microscopical terns 
and an index. 

Donald A. Johansen 

Btanforu Univekbity 


SOCIETIES AND MEETINGS 


THE ALABAMA ACADEMY OF SCIENCE 

Unde® the auspices of President George D. Palmer, 
of the School of Chemistry, Metallurgy and Ceramics 
of the University of Alabama, the Alabama Academy 
of Science held its seventeenth annual meeting at Bir¬ 
mingham-Southern College, Birmingham, on March 29 
and 30, with an attendance of ov^ one hundred and 
twenty-five members and many visitors. The progres¬ 
sive Alabama Junior Academy of Science held its 
eighth annual meeting at the same time and place, 
Artie Belle Pirtle, Sidney Lanier High School, Mont¬ 
gomery, presiding, attended i by one hundred ond 
ninety-four delegates from twenty-seven high schools. 

The usual executive and business meetings were held 
on Friday, and the scientific papers were presented in 
two sessions, on Friday afternoon and Saturday morn¬ 
ing, and in four sections, the four vice-presidents serv¬ 
ing as section chairmen. These were, respectively, 
S. R. Damon, Biology and MedicAl Science, State De¬ 
partment of Health, Montgomery; I. M. Hostetter, 
Chemistry, Physics and Mathematics, Howard College, 
Birmingham; A. J. Westland, Geolrgy, Anthropology 
and Archeology, Spring Hill Coliege, Mobile; and 
E. D. Emigh, Industry, Economhts and Geography, 


Weather Bureau, Montgomery. A demonstration on 
the induction of ovulation by pituitary stimulation, 
showing the use of this technique in teaching and 
research, was given in Ramsay Hall by C. M. Pomerat, 
chairman, Department of Biology, University, as was 
one on plastics and synthetics by the president. Junior 
Academy exhibits were hold in the same building. All 
business sessions were held in Monger Hall. A com¬ 
plimentary luncheon was tendered the scientists by the 
college in the cafeteria, and a tea was given for mem¬ 
bers of both academies and visitors in the Stockliam 
Building. At the annual banquet, Walter B. Jones, 
director, Alabama Department of Conservation, Mont¬ 
gomery, seiwed as the very able toastmaster. He later 
presented to the academy “The Ivoiy-Billed Wood¬ 
pecker,” a motion picture film, at the joint session in 
the evening over which he presided. This was held in 
Hunger Auditorium, George R. Stuart, assistant to 
the president of the college, gave the address of wel¬ 
come, and the response was made by S. J. Lloyd, dean 
of the School of Chemistry, Motallujfgy and Ceramics, 
University, and acting state geologist. Dr. Palmer's 
presidential address was entitled “Scientific Research^ 
the Hope of the South.” 

One morning and two afternoon Md trips for tiie 



SCIENCE 


OXFmuBm la, 1940 

fueadcmy vrez^ arranged by Bussell L. Poor, chairman 
of the Geology Department, Birmingham-Southern 
College, for Saturday. Much of interest was revealed 
in the Red Mountain and Shades Mountain regions, in 
the blast furnaces and coke ovens, as well as in the 
beautiful residential areas of Mountain Brook and 
the Country Club. 

Reports of special interest at the business session 
were made by John Xan, Howard College, Birming¬ 
ham, treasurer; J. H. CouUiette, Birmingham-Sou th¬ 
em Coliego, councilor of the American Association for 
the Advancement of Science, and E- V. Jones, Bir¬ 
mingham-Southern College, editor of the journal. 
Three new committe<’,s functioned for the first time. 
Tliese were; (1) Committee on Promoting Membership 
and Activities, Walter B. Jones, chairman; the Com¬ 
mittee on Research, S. J. Lloyd, chairman; and (3) 
the Committee on Publication, under the chairmanship 
of E. B. Carmichael, of the Medical School, University, 
with the editor serving as cx-offlcio member. 

The American Association for the Advancement of 
Science grant-in-aid of research was renewed for an¬ 
other year to J. Allen Tower, Birmingham-Southern 
College, for continuation of his work on the ^Trepara- 
tion of an Atlas and a Geography of Alabama.” The 
committee was composed of the president-elect, C. M. 
Farmer, chairman, and the four vice-presidents. Two 
honoraiy mcmliers wore elected, namely, Wright A. 
Gardner, Auburn, founder of the academy, and John 
Y, Graham, for forty-two years chairman of the de¬ 
partment of zoology at the university, who retired last 
year, now emeritus professor of zoology. The mem¬ 
bers voted to establish an academy statistician, a 
permanent director of exhibits and demonstrations 
and to expand the sections to seven, including Physics 
and Mathematics in a separate section from Chem¬ 
istry, and adding one on Geography, Conservation and 
Allied Subjects and one on the Teaching of Science, 
James L. Kassnor was retained for one more year as 
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acting permanent counselor of the Junior Academy, 
to be assisted by two academy members. Sustaining 
memberships were acted upon favorably, as was a 
suggestion by the president that steps be token at the 
next annua] meeting to organize a Southeastern Scien¬ 
tific Society. The academy received an invitation to 
meet with Howard College in 1942 in connection with 
the Centennial Celebration of that school. The 1941 
meeting will be held at Spring Hill College, Mobile. 
Following the report of the various committees and 
the expression of appreciation to the officers and the 
host college upon the completion of business, ihe mcet- 
ing adjourned. 

New officers for 1940-1941 were elected as follows: 
President, C. M. Farmer, State Teachers College, 
Troy; PresidetU-Elect, Paul D. Bales, Howard Col- 
loge; Vice-Presidents and Section Chairmen, H. D. 
Jones, Biology and Medical Science, Alabama Poly¬ 
technic Institute, Auburn; Lindsey M. Hobbs, Chem¬ 
istry, University; David L. DeJamette, Geology, An¬ 
thropology and Archeology, Alabama Museum of 
Natural History, University; J. Allen Tower, Geogra¬ 
phy, Conservation and Allied Subjects, Birmingham- 
Southern College; W. A. Moore, Physics and Mathe¬ 
matics, Birmingham-Southern College, and Cluustie E. 
McTyeire, The Teaching of Science, Hueytown High 
School, Bessemer. The chairman of Industry and 
Economics is to be appointed. Miss Winnie Me- 
Glamery, Geological Survey, University, was selected 
as secretary to succeed the present secretary, who has 
served for five years. J. H. CouUiette, Birmingham- 
Southern College, councilor of the American Asso¬ 
ciation for the Advancement of Science, was reelected. 
The terms of ofiSce of the treasurer, John Xan, Howard 
College, and of the editor, E. V. Jones, Birmingham- 
Soutliern College, coni inue for one and two more years, 
respectively. 

SxPTiMA C. Smith, 
Secretary 


SPECIAL ARTICLES 


TIME COURSE OF PHOTOSYNTHESIS AND 
FLUORESCENCE 

When a plant is exposed to light after a dark 
period, photosynthesis (as measured by uptake of 
COa) gradually comes to its full rate during a short 
interval called the induction period. Changes in in¬ 
tensity of the fluorescence of chlorophyll of the plant 
during this time have been interpreted^ in terms of 
photochemical processes. Experiments are in progress 
in the Division of Radiation and Organisms of the 

iJ. Franck and E. W. Woo^ Jour. Chm. Phye., 4; 
651, 1936; H. Kautsky and E. Hormu^ Bioohem, Zeits., 
291 1 285, 1937 ; E. 0. Wossink and E. Eats, Snstymal,, 5 : 
145, 193^. 


f^mithsonion Institution for the simultaneous measure¬ 
ment of the rate of uptake of COj ami intensity of 
fluorescence during the induction period.® These mea¬ 
surements confirm the usefulness of fluorescence obser¬ 
vations as a tool in the study of photosynthesis. 

, The rapid spectrographic method of CO 2 measure¬ 
ment previously used^ has been adapted to a constant- 
flow technique with a rapid time response. The Mazda 
illumination was limited by filters to < 6400 A (in- 

® E. D. McAlister and Jack Myorg, Smithson. Miso. CoW., 
99: (6), 1,1940. 

t D. McAlister, Smithson. Miso. ColL, 95: (24), 1, 
1937; Ja«r. Gen. PhysioL, 22: 613, 1939. 




tensity: 60 x 10^ ei^s/cnLysoc.). Intensity of fluores¬ 
cence was measured with a fUtcr-photooell combination 
responding only to radiation ^/^OO A. (Fluorescence 
of chlorophyll in tJivo falls in^the region between 6500 
and 8200 A.) 

Solid lines on the curves are tracings of original 
records (upper: intensity of fluorescence; lower: rate 
of COg-uptake. The dot-dash lines (—.—.—) repre¬ 
sent the probable course of COa-uptake in the plant 
during the first seconds of illumination, obtained by 
correcting the recorded curve for the time lag of re¬ 
sponse of our instruments (6 seconds [wheat] to 16 
seconds [Chlorella ]). 

When wheat is suddenly exposed to high light the 
burst of fluorescence consists of an abrupt initial rise, 
a slower secondai'y rise and a decay toward the steady- 
state, as was previously shown by Franck and Wood.^ 
The simultaneously observed rate of COj-uptake fol¬ 
lows a course inversely related to fluoresiicnce. In low 
O 2 (Fig. 1) these curves are almost exact mirror 



Fig. 2. Induction behavior of wheat in air (solid 
lines). Curves of Fig. 1 are auperimpofied ob broken 
lines. 



Fio. 1. Induction behavior of wheat in .03 per cont. 
00, in Nb. (Ordinates: rate of OO^-uptake flower] and 
intensity of fliiort^scenco [upper] in relative units-; ab¬ 
scissas: time of illumination in minutes). 


images as to time. In normal air (Fig. 2) the decay in 
fluorescence is more rapid, hut the induction in COj-^ 
uptake is prolonged. For comparison the low Oi 
curves of Pig. 1 have been superimposed as brokeni 

lines (-). Apparently the induction in normal 

air is caused by two processes, one of which involvesf 


an inverse, the other a direct relation between rate oC 
COj-uptako and intensity of fluorescence. Aasumingj 
arbitrarily that the second process does not occur at 


rate of COj-uptake in low O 2 suggests that this process 
involves a photoxidation. 

Under 002 concent rations greater than that of nor¬ 
mal air the induction in wheat (Fig. 3) is complicated 



Fig. 3. Induction behavior of wheat in .24 per cent, 
CO, (solid lines). Ordinate^ for rate of OOs-uptake i 
scale of Figs. 1 and 2. Hatched aroaa represent the 
minimum extent of a direct fluoresoeneo-ODa relation. 

by a second maximum in fluoreBoence. The simul¬ 
taneous minimum in rate of COs-uptdke is clearly in¬ 
versely related. The broken lines, here arbitrarily 
drawn in, merely ehow the possible course in the ab- 


all in low Oa, ita magnitude in normal air is indicated sence of the second process, 

by the hatched areas. The dependence of the direct(| In Chtordla pyretundosa the indnotion behavior, ^ 
relationship on Oj and ihe observation of a greater’ greatly influenced by tbe previous s^ditjons of 
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tuF6. Cells grown in 4 per cent. COg show a behavior 
quite eomparable to that of wheat. In the induction 
shown by cells aoclimsted to ,03 per cent COg the 
photoxidation type of reaction predominates to such 
an extent that minima are produced in both the 
duorcBcence and CO«-uptake curves (Fig. 4). The 
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Flo. 4. Induction behavior of Chlorella cultured in 
air. The upper boundaries (broken liiicja) of the hatclied 
areas arc arbitrarily drawn. 

arbitrarily drawn broken lines enclose hatched areas 
representing (as in Fig. 3) what may be considered 
the minimum extent of the second type of reaction. 

The behavior observed in several hundred induction 
curves, obtained over a wide range of conditions, may 
l)e described in terms of two processes. One of these 
involves an inverse relation between rate of CO 2 - 
uptake and intensity of fluorescence, the other a direct 
relation. Further and more quantitative work is being 
undertaken in order to learn more of the nature of 
these two proocases. 

E. D. McAltsteb 
Jack Myers* 

Smithbonun Institution 

ETHYLENE INJURY TO CUT FLOWERS IN 
COLD STORAGE ROOMS 

It has been known for some time that even traces 
of illuminating gas leaking into a greenhouse are 
detrimental to flowers and plants.^'* Little considera¬ 
tion has been given, however, to the possible presence 
of gases toado to cut flowers where they are kept in 
refrigerators to prolong their period of salability. 

Investigations have i^ecently been started at the 
United States Horticultural Station, BeltsviJle, Mary¬ 
land, into the problem of increasing the keeping qual¬ 
ity of cut flowers. The flowers so far included in 
investigations are carnations, roses, snap¬ 
dragons, stocks and narcissus. They were ^1, with 

^National researdi fellew. 

1 W* Crocker, Fk>r, 70: 15 and 64, Match 30,1929. 

• P. W. Zimniermaa, W. Crocker and A. E. Hitchcock, 
Piitec. doe, Burt 27: 5M6,1981, 


the exception of the narcissus, grown in the Depart¬ 
ment gteenhouses at Beltsvilie. The latter were grown 
in outdoor beds. Ample supplies were available in 
all instances. 

Among the factors studied, that of temperature was 
given considerable attention in an attempt to And 
optimum conditions when refrigeration alone was con¬ 
sidered. 

Early in the course of these experiments it was 
found that ethylene, which is known to be given off 
by apples and other ripening fruit,^-*''^ caused identi¬ 
cal injury to cut flowers when they were placed either 
in sealed eouUiners with ethylene or in storage room 
with apples or even in rooms close by. 

Check lots of flowers at 70°, 50° and 36° F. re¬ 
mained in good condition lunger than corresponding 
lots stored in the presence of fruit or ethylene nt the 
same temperature, and with fruit or ethylene, the 
higher the temperature, the more pronounced was the 
effect of the gas. 

Carnations, roses, snapdragons, narcissus and stocks 
under these conditions were all adversely affected. 
The damage to carnations in full bloom was indicated 
by on incurving of the edges of the petals and they 
also became discolored and lost their turgor. This 
effect was typical of the deterioration of carnations 
commonly known to flower growers as “sleepiness,” 
which may occui’ both before and after the flowers are 
cut, and is believed to result from unfavorable environ¬ 
mental conditions. The symptoms of injury observed 
on cut roses and snapdragons consisted of a discolora¬ 
tion and early dropping of the petals and flowers. 
Narcissus and stocks reacted by a deterioration of 
color and shriveling of the flowers. 

In general, florists are of the opinion that carna¬ 
tions keep beat at a temperature close to 50° F. How¬ 
ever, Neff® and the writers have found temperatures 
between 33° and 36° to be best, The accepted opinion 
in favor of 50°, rather than the lower temperatures, 
may have been arrived at as a result of frequent dam¬ 
age to carnations stored in room with ripening apples. 
Most large cold storage buildings have largo quantities 
of ripening fruit in storage rooms where cut cama- 
tiona would be stored by florists anticipating peak 
demands just prior to holidays. Neff reported that 
his best results were obtained in sealed containers, 
whUe the writers used rooms free from the influence 
of ethylene. Hence in both of these cases the flowers 
were not damaged by this gas. Most fruits are not 
generally stored at 50° F, and therefore carnations 

t 9 R, Gone, Great Britain Dept, Sci» and Ind. Food 
Invent Bd., 1984: 123-123, 1936. 

Hansen and H. Hartman, Plant Physiol, 12: 441- 
464,1986. 

0 J, A. Milbrath, E. Hansen and H. Hartman, Science, 
91: 100,1940. 

« a Neff, Plant Physiol, 14: 271-284, 1939. 
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stored at this temperature would not be so apt to be 
injured by gases from apples or other fruits. It 
appears that a temperature of 34° to 36° is best for 
carnations if they are kept in a room free from 
ethylene. 

In the light of these findings it seems desirable that 
results of flower storage investigations which might 
have been influenced by the gases from ripening fruit 
should be repeated. It is also suggested that the effect 
of ethylene, whatever its source, on plants and plant 
parts other than cut flowers should be fully investi¬ 
gated as a factor in stoi'age problems. 

D. Victor Lumsden 
R. C. Wright 
T. M. Whiteman 
J. Wise Byrnes 

United States Horticultural Station, 

Beltsville, Md. 

THE RELATION OF INTERNAL SURFACE TO 
INTERCELLULAR SPACE IN 
FOLIAGE LEAVES 

The relation of the exposed cellular area of the 
meaophyll of the foliage leaf to the volume of inter¬ 
cellular space has been of considerable interest because 
the relation has an important bearing on transpiration 
rate and on other types of gas exchange. Although 
the volume of intercellular apace was measured by 
Unger as early as 1854 and has been measured by 
several investigators since, the relation of internal 
surface to volume of intercellular space has been 
largely a matter of conjecture. 

In a sample of twenty leaves from four alfalfa 
plants, the coefficient of correlation (r) between the 
internal-external surface ratio and the volume of in¬ 
tercellular space per sample area, as shown in Table 1, 

TABLE 1 

The COEITFICIENT OK ConUBLATION (rL AND lT8 LEVEL OF 
SioNiKiCANCE (P) Between iNTioitNAlfExTKttNAL Surface < 

Ratio and Volume ok Intercellular Stage and Be- 1 
TWEEN Internal-Mxtbunal Surface Ratio and Per- f 
CENTAOB Volume of Intercellular Space 

OF Foliaoe Leaves ( 


Leaf samples 

Intercellular Hpace 

r 

P 

Alfalfa 

Alfalfa 

10 Bpedea 

10 specleH 

Volume 

Percentage volume 
Volume 

Percentage volume 

+ 0.874 
+ 0.020 
+ 0.403 
+ 0.071 

<0.01 
<0.01 ; 
<0.10 < 
>0.10 

-1 


was + 0.874; and between the internal-external surface 
ratio and the percentage volume of intercellular space^ 
the cooffleiout of correlation was +0*629. Although 
the cori'elation coefficient is higher between the inter-j 
nal-external surface ratio and volume of intercellular 
space than between the internal-external surface ratio 
and pei^centage volume of inleroellular space, for both' 
values the probability of chance occurrence (P) is le0ii( 
than 0.01, and the correlation coefficients are highlyf 


signifleant* The relation of the iuteraal-extemal sur¬ 
face ratio to other mesophyll factore is expressed by 
the equation 

"" d 

where R = tbe internal-external surface ratio, t = leaf 
thickness, v - percentage volume of intereelluar space, 
d = cell diameter, and AT = a constant 

Random samples of leaves of sixteen different angio- 
spem species from various parts of the world showed 
no significant correlation (+ 0.071) between the inter¬ 
nal-external surface ratio and the percentage volume 
of intercellular space, but showed a moderate positive 
correlation (+0.463) between the interna)-external 
surface ratio and the volume of intercellular space 
(Table 1). For tlie latter value, P lies between 0.10 
and 0.06 (Table 1); thus the correlation coefficient is 
not significant. 

Franklin M. Tubrell 

Citrus Experiment Station, 

University or California 

THE ENZYMATIC DEACETYLATION OF 
HEROIN AND CLOSELY RELATED 
MORPHINE DERIVATIVES BY 
BLOOD SERUM 

In preliminary experiments designed to study the 
effect of morphine on choline esterase activity it was 
found that morphine salts wore precipitated as the 
alkaloidal base in bicarbonate Ringer solution. An 
attempt was made to obviate this difficulty by using 
the more soluble and physiologically more active 
diacetylmorphine (heroin).i An apparent stimulation 
of the activity of choline esterase led to the measure¬ 
ment of the effect of serum on heroin. It was found 
that rabbit and human blood sera deaeetylate diaoetyl- 
morphine. 

The measurements of the rates of deaoetylation were 
made with Barcroft manometers at 37.5° C. under an 
atmosphere of 95 per cent, oxygen and 6 per cent, 
carbon dioxide. The serum was tipped from a side 
arm of the manometric flask into a bicarbonate-con¬ 
taining solution of the acetylated morphine, and the 
carbon dioxide liberated was measured manometrioally 
at desired intervals. 

Observations wore made using sera from six male 
albino rabbits, all fed Purina rabbit ohow and lettuce. 
Sera (0.05-0.5 cc) from three of the animals, when 
added to diacetylmorphine (5.0 mgm), caused a rapid 
liberation of carbon dioxide corresponding in quantity 
to 86 per cent, of the theoretical for the hydrolyi^ 
both acetyl groups. The other three animals hydro¬ 
lyzed the heroin more slowly and liberated carbon 
dioxide corresponding to 86 per cent, of the theoretical 

il am indebted to Dr. L. F. Small, of the National 
Institute of Health, for furnishing the morphine deriva¬ 
tives and for consultation on their ehemiatry. 
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for dm Acetyl ^raup. fiepeated observatioDs over a 
period of two months always gave identical results for 
each rabbit. 

By substituting monoacotylmorphine for the di- 
seetylmorphine it was found that the animals that 
were able to remove both acetyls from heroin Were able 
to hydrolyze the 6-carbon acetyl in monoacetylmor- 
phine. Sera from the other three rabbits did not lib- 
erate acetic acid from the monoacctyl compound. 
Therefore, all the rabbits wore able to remove the 
3-carbon acetyl gi'oup, but the sera of only three of 
the animals hydrolyzed both acetyl groups present in 
diaoetylmorphine. 

Further work using (lincetyldihydromorphine as the 
substrate showed that all six rabbits were able to 
remove acetic acid from this compound, equivalent to 
approximately 100 per cent, of the theoretical for 
one acetyl group. Again, however, there was a distinct 
separation of the rabbits into two groups of three 
animals on the basis of the rate at which hydrolysis 
took place. Tlie sera from the three rabbits that were 
unable to deacetyJate monoacetylmorphino hydrolyzed 
the diliydrodiacetylmorphine at a much slower rate. 

At this point it was predicted that the diacelyl- 
dihydroraorphinc was hydrolyzed at the S-carbon, and 
subsequent determinations with monoacetyldihydro- 
morphine as substrate proved this to be true, since 
none of the animals were able to deacetylatc this com¬ 
pound. 

Preliminary experiments have shown that human 
blood scrum is able to deacetylatc heroin, but at a 
distinctly slower rate than any of the sera from the 
rabbits so far investigated. 

Physostigmine inhibits the activity of the enzyme 


responsible for the deacetylation of the acetylated 
morphine derivatives. This indicates the possibility 
that the enzyme might be choline esterase. However, 
all six rabbit sera have almost identical capacity for 
hydrolyzing acetylcholine. Also, the human sera so 
far investigated have much higher concentration of 
choline esterase than the rabbit sera and at the same 
time a lesser capacity for the hydrolysis of heroin. 

From these results it seems probable that, in the 
rabbit at least, the difference in potency of heroin and 
morphine might be fundamentally duo to physical fac¬ 
tors such as solubility rather than chemical structure, 
since it appears likely that the animal, in the final 
analysis, is reacting to morphine, whichever oE the two 
alkaloids is injected. The same applies to monoaeetyl- 
morphine. 

It would bo of considerable interest to determine 
whether the esterase attacking the acetylated mor¬ 
phines is present in the tissues, especially the central 
nervous system and to extend the investigation to in¬ 
clude oth€*r species of animals. It is also possible that 
certain other morphine derivatives, after entering the 
body, are converted into morphine. If so, this would 
be of considerable aid in clarifying some of the simi¬ 
larities and differences in physiological activity that 
liave been found among the chemical compounds re¬ 
lated to morphine. The investigation of these possi¬ 
bilities and others not so obvious is now planned. 

This is a preliminary report and will be publislied 
in detail elsewhere. 

C, T. Wrioht 

National Institute or ITealtu, 

U. 8. Public Health Sehvice, 

Washington, D. 0. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A TECHNIQUE FOR THE INTRAVENOUS 
INOCULATION OP CHICK EMBRYOS 

In the course of experimentation on the growth of 
^ various viruses in chick embryos, the need of a simple 
technique for the inoculation of embryos directly into 
the blood stream became very evident. 

The method of Goodpasture, et consisting in 
removal of that portion of the shell over a vein or the 
air sac, application of mineral oil to the membrane 
to render it transparent and then picking up the veins 
for injection and subsequent searing of these veins, 
was tried. While some success by this method may 
be noted, it lias several disadvantages, notably diffi¬ 
culty encountered in injection due to the mobility of 
the vein during inoculation. 

iPolk, Buddingh and Goodpasture, dm. Jour. Path., 
14: I, January, 1038. 


Secondly, there was considerable hemorrhage on 
withdrawal of the needle even after cauterization of 
the vein at two points before withdrawing the needle. 

A third difficulty is that the removal of tlie shell cap 
over the air sac exposes a large area and subsequent 
maintenance of sterile conditions is difficult even after 
sealing with Scotch tape. 

Accordingly, the following procedure was developed 
at the laboratories of the Pathological Division of the 
Bureau of Animal Industry. 

Ten- to eleven-day-old embryos were found to be 
the younge.st which could bo easily injected routinely. 
The eggs are candled to locate a vein of the terminal 
sinus which is fairly straight and which lies embedded 
in the chorio-allantoic membrane. 

This section of vein is then marked on the shell for 
about 1-1.6 cm, and an arrow indicating direction of 
blood flow is marked nearby. 
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Injection of the material in the direction of the 
blood flow is important, as hemorrhage usually results 
if the needle is inserted against the flow. 



Fig. 1. A. Section of shell removed leaving shell mem' 
branoB intact. B. Arrow showing direction of blood flow. 
0. Vein. D. Shell membranes made transparent by oil 
and adhering chorlo-allantoie membrane. 

A square of approximately 1 cm is then cut through 
the shell to the inner shell membrane around the por¬ 
tion of the vein marked on the shell. This is done by 
means of a high-speed grinder such as the Handee or 
Moto-tool. If the grinder is clamped to a stand and 
the egg manipulated, the cutting of the shell is facili¬ 
tated as more accurate pressure may be applied. Care 
must be taken not to cut through the outer and inner 
shell membranes, as the chorio-allantoic membrane will 
then usually pull away from the outer shell membranes 
and it will be impossible to expose the vein. The cut 
section of shell is then lifted away by inserting any 
fine-pointed instrument in the cut and lifting. 

A drop of light, sterile mineral oil is then placed on 
the membrane, which immediately becomes transpar¬ 
ent, exposing the vein, and th^egg is ready for injec¬ 
tion. 

It is advisable to use a i cc tuberculin syringe with 
a 25- 27 gauge needle, and the angle of insertion should 
be ns acute as possible using the posterior edge of the 
cut as a support, while the bevel of the needle is held 
uppermost. Withdrawal should be extremely slow and 
caution exercised to prevent possibility of hemorrhage. 
In this connection it was found that the probability of 
hemorrhage with veins larger than the diameter of the 
needle is greater than with those slightly smaller, hence 
it is preferable to pick out, if possible, a portion of a 
vein of medium size. 

After the needle is withdrawn, the egg is sealed with 
a 6 per cent, solution of paralodion in ether. 

In bleeding the embryo, the same procedure is fol¬ 
lowed, with the exception that the needle is izwerted 
against the direction of flow. 


Quarter cc amounts have been bled from embryos 
without apparent damage and quantities of blood up to 
0.1 cc injected with survival. Allantoic fluid, however, 
has proved fatal in a few minutes when injected intra¬ 
venously in 0.01^ oc quantities, producing tremendous 
hemorrhage in the embryo proper. 

In conclusion, there have been 32 passages to date 
from egg to egg in series by this method, while mor¬ 
tality rate due to hemorrhage in faulty manipulation 
has been approximately 30 per cent., but there is no 
reason why this can not be considerably reduced with 
improved technique. 

Enviif A. ErcHHOBK 
IT. 8. Dkpaktmkkt or Aobicultuue 

MOUNTING EMBRYOLOGICAL MUSEUM 
SPECIMENS WITH GLASS WOOL 

By using the following technique a practically trans¬ 
parent, as well as artistic, suspension of specimens 
may be obtained. 

First, pour mounting medium in jar (10 per cent, 
formalin, or glycerin, etc.). Second, place specimen 
in jar of medium and encircle it with the least possible 
amount of loosely meshed, fine, glass wool, enough to 
hold the object suspend^ and freely oriented to pre¬ 
sent the most satisfactory picture. 

ETHIOi W. VSNNING 
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BIOLOGICAL RESEARCH AFTER A CENTURY 

OF DENTISTRY' 

By Dr. THEODOR ROSEBURY 

depahtment of bactkrioloqy, college of physicians and burgeons and school of dental and oral surgery. 

COLUMBIA UNIVERSITY 


Physicians who do not practice medicine, but devote 
all their working time to research and teaching in a 
field of medical science, arc numerous enough nowadays 
to bo taken for granted. Dentists in parallel circum¬ 
stances, however, are still extraordinary. Research on 
problems of disease of the mouth and teeth is still a 
neglected field; and in view of the prevalence of such 
disease and its great economic importance our igno¬ 
rance of it is even more extraordinary. This year 
marks the centennial of the establishment of the first 
dental school and the first dental journal, which sig* 
nnlized the emergence of dentistry as a profession. 
After one hundred years the dental profession points 

1 Prepared by invitation of the American Dental Asso¬ 
ciation'e Committee for the Dental Centenary Celebration, 
1940. 


with justified pride to its many noteworthy contribu¬ 
tions to human welfare and comfort, but these achieve¬ 
ments do not include very much positive advancement 
in knowledge of the diseases which determine dentis¬ 
try existence. Physicians and dentists generally 
appreciate this fact, and many feel capable of offering 
an explanation of it, often to the discredit of den¬ 
tistry. Since I am one of the rare birds alluded 
to—a dentist who devotes all his time to research and 
teaching—my opinion on this subject may be of inter¬ 
est. For 12 years, working in the environment of a 
large medical school which is an active center of medi¬ 
cal research, I have given all my research time to 
problems of dental disease. During much of this 
period I have taught one of the basic sciences and its 
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d«ntal applications to the students of the associated 
dental school and aided in the teaching of medical and 
graduate students. From the beginning 1 have been 
keenly interested in the comparisons which these cir¬ 
cumstances have continually presented to me, of the 
medical with the dental—students, faculties, research 
workers, facilities, and what may be called the respec¬ 
tive intellectual and scientific climates. These com¬ 
parisons form the basis of what follows. 

At the outset, curiously, it seems necessary to argue 
that the problems of dental research are important. 
The importance of research is estimated variously in 
various circumstances. Most research workers, as I 
know them, are guided in their choice of problems 
(when they are free to choose) primarily by the sort 
of feeling that prompts them to read the detective 
stories of a particular author, or to seek the image of 
a particular movie queen: it is a matter of what they 
like, or of what others like. Of course their choice 
is infiuenced by their knowledge and skill, and by the 
assistance and physical equipment at their command. 
It is likely to be modified by the funds available, 
whether because some problems are inherently more 
or less expensive or because money on hand is ear¬ 
marked for some special purpose. Sometimes a prob¬ 
lem is chosen directly because of its public importance 
or because it deals with or is likely to illuminate a 
broad and fimdamental principle) and sometimes one 
is chosen because it seems certain to yield a publica¬ 
tion with little effort and in a short time. But pri¬ 
marily the problem is selected because it quickens the 
research worker's curiosity and interest; he likes it, 
and this is as it should be. Now it happens that I 
like dental problems. If others fail to admire my 
taste, I can sometimes return the compliment. 

The importance of research problems is probably 
more objectively evaluated by those outside research 
or at all events from their collective point of view. 
Here problems become important in proportion as 
they deal with fundamental principles or directly or 
indirectly influence human welfare. Dental problems 
have not seemed important with respect to fundamen¬ 
tals. The problem of dental caries, for example, is in 
several respects unique. Knowledge of other diseases 
has been of little aid in solving it, and its own solution 
is unlikely to throw much light on disease elsewhere. 
But if this is true of dental caries, it is leas true of other 
dental problems. For example, the work of Schour 
and his collaborators on the growth and development 
of the teeth is not only rapidly increasing knowledge 
of that limited field, but is likewise aiding in the devel¬ 
opment of methods of wide applicability and in the 
formulation of laws governing the whole process of 
growth and development. Again, exploration of the 
bacterial flora of the month, on ^ich, despite sporadic 
researches over many years, only a bare b«^niiing 


has as yet been made, will not only clarify many 
qneetions of disease of the mouth, but seems likely 
also to help explain the origin and, character of certain 
extra-oral diseases (such as the “fuso-spirochetol'^ 
group). What may be more fundamental, the collat¬ 
eral study of mouth infection of low virulence may 
also bo expected to provide a fruitful approach to the 
whole question of natural resistance. 

As for their influence on human welfare in general, 
there can be little valid question of the importance of 
dental problems. Poliomyelitis is more dramatic than 
pyorrhea; one seems terrible, the other commonplace. 
Yet I think a man from Mars, apprised of all the 
facts of distribution, of mass damage and of ultimate 
effects, would have no hesitation in choosing pyorrhea 
as the more important. And dental caries, by the 
same standard, is more important then pyorrhea. In 
recent years there has indeed been an awakening 
appreciation of dental problems in medical circles. 
Perhaps recent dental research is having a stimulating 
effect, and possibly also the realization is growing 
that dental problems can be as “likable” as any others. 
Nevertheless, the public importance of problems of 
dental disease has been very inadequately appreciated; 
and as one consequonc only a disproportionately small 
share of the funds allocated to research on disease in 
general has gone to support dental problems. 

Although I admit that dental research is still a 
n^lectcd field, it is not as though it were completely 
unexplored. Even in the 1880 'b, wh«i medical ro- 
search received the impetus that eventuated in its mod¬ 
em phase, W. D. Miller and G. V. Black, both dental 
practitioners, published researches on fundamental 
dental problems whose influence is as strongly felt 
to-day as that of many medical classics of the same 
period. And since that time there have always been 
a few workers, here and abroad, some of whose contri¬ 
butions have solid and durable value. It may be sig¬ 
nificant that some of the best among them, as witness 
I. J. Kligler and A. T. Hcnrici, went on to greener 
pastures, presumably because the opportunities in the 
field of dental research in their time were not attrac¬ 
tive enough to hold them. 

That was about twenty-five years ago, and it may 
be said that the first three quarters of the period now 
being celebrated by dentistry saw individual dental 
researches of merit, but no organized or wide-spread 
research activity. Binoe that time there has been an 
appreciable expansion, due in part to improving pre¬ 
dental education, in part to the frank statement of 
deficiency embodied in the Carnegie Foundation's Bnlr 
totin No. 19, prepared by W. J. Gies and published in 
1926, and no doubt in part to aocnmnlating awar^MS 
within dental educational circles themselves tisat sound 
scholarship, in dentistry as elsev^here, can not eotiitt 
without the ^irit of research. To Gieii, in 
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goes the credit for eetabliahk^ the Journal of Dental 
Besectrch in 1919^ and the International Association 
lor Dental Bosearoh in 1920. The latter, no'w afi&liated 
with the American Association for the Advancement 
of Science, has acquired about 500 members, conducts 
regular sectional meetings in many parts of this coun¬ 
try and abroad and a two-day annual meeting of which 
no scientist *need feel ashamed. And the Journal of 
Dental Besewrch^ now owned and controlled by the 
I.A.D.B., can hold up its head in the best medical com¬ 
pany, and is dnally approaching actual financial stabil¬ 
ity! 

In more recent years additional stimulation of re¬ 
search on dental problems, has come in the form of 
grants in support of research or dental graduate 
teaching or both, from such agencies as the Rockefeller 
Foundation, the Commonwealth Fund and the Car¬ 
negie Corporation. The last named is currently pur¬ 
suing the far-sighted policy, of establishing dental 
graduate fellowships leading to research and teaching 
positions on dental faculties, which is certain to have 
salutary effects. To-day most large denial schools and 
some small ones have a research program of some 
kind; the Public Health Service is sponsoring funda¬ 
mental research on dental problems; and the fellow¬ 
ships for graduate training of dentists now being 
offered at several centers—thanks largely to the Car¬ 
negie Corporation—arc coming to be eagerly sought 
after. 

Things are looking up. Yet the ffold is still not 
what it should be. It remains true that in most dental 
schools research, however much the word may some¬ 
times be glorified, proceeds under severe handicaps or 
not at all. Opportunities for recent dental graduates 
leading toward careers in research and teaching in 
dental schools have only begun to appear, and there is 
still no satisfactory basis upon which young men of 
promise and outstanding ability might be encouraged 
to prepare themselves fojs a life work independent of ^ 
dental practice. It is still true that there is not 
enough incisive dental research going on to do more 
than scratch the surface of the major problems of 
dental disease. In these respeota dental research dif¬ 
fers eopspicuoualy from medical research, and it is 
my purpose to inquire into them more particularly. 

The major dental profal^oos are not simple ones. 
From the little we know of dental caries and pyorrhea 
and of the various common forms of gingivitis and 
stomatitis, for example, it is clear that none is a 
simple infection, a simple dietary deficiency disease, 
the result of any simple or single cause. It is becom¬ 
ing plain that their effective solution will not be 
adiieved without fuU reooghitiem of the peculiar 
charaoteristios of the teeth and their saxrounding 
stmetures, that is, without the knowledge which is part 


of the dentist’s special training. There is plenty of 
room in the field of dental research for physicians and 
for those whose primary training is in one of the basic 
sciences; but the development of broad concepts, the 
true interpretation of groups of data, the synthesis 
of isolated researches, calls for the special knowledge 
of the dentist. Dentists, in other words, or those whose 
primary training is in dentistry, ought to lead the field 
of dental I'esearch. Their special knowledge, more¬ 
over, is better calculated than the lack of it to stimu¬ 
late a genuine interest in dental problems, to motivate 
the drive without which research never amounts to 
much. 

The dental student to-day shows abundant promise 
of aptitude and capacity for research, comparing very 
favorably with the medical student. The great major¬ 
ity in both groups, of course, could not and sliould not 
he diverted from practice. But only occasional and 
GxeeptionaJ medical students go on to careers in re¬ 
search. Similar occasional and exceptional dental 
students appear in full measure, particularly in re¬ 
sponse to the stimulus of inoreasing awareness of the 
problems awaiting solution in their field. Dental stu¬ 
dents have changed appreciably in this respect even 
in my own comparatively short period of experience 
with them. Improving pre-proft«sional education has 
doubtlessly contributed toward keener appreciation of 
dental problems; increasing research activity itself has 
had an autooatalytic effect; a little has induced more. 
And, of course, changing economic conditions have 
done their shui'e. The future in practice does not 
seem quite so rosy la the student to-day as it did 
fifteen years ago. He is much more ready to accept 
unpaid or poorly paid iuterneships to improve his 
clinical training, or the graduate folLowahips which 
are becoming available, to prepui’e for clinical teaching 
or research. But opportunities for such graduate 
training are still far too limited; and more distant 
prospects—opportunities on dental faculties, for life¬ 
time careers in research and teaching positions—ore 
still so meager that most of the qualified students 
prefer the lesser insecurity of practice. The seeds of 
a healthy dental research plant, in short, arc ready to 
germinate; but the soil is not yet ready to receive 
them. 

The soil is the dental school, and its infertility is its 
own retarded scientific development. I think this fact 
will not be seriously disputed; but 1 also think that 
the blame for it does not rest solely on the dental 
schools themselves. Medical schools must shoulder a 
full measure of it. Two interrelated circumstances 
seem to me to be responsible for the slow scientific 
development of dental schools. The first is that in- 
slruotion of dental students in the ba»c science sub¬ 
jects is given, as a rule, by associated medical sohoois, 
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■which often overlook the dental applications of these 
subjects; the second is that clinicians, by and large, 
are not research-minded. 

We should expect research activity to be stimulated 
by example in dental schools that are closely asso¬ 
ciated with medical schools in which research is active. 
Yet most of the research in such medical schools is 
done in the basic science departments; these depart¬ 
ments include among their functions the instruction 
of dental students; yet they usually overlook dentistry 
in their research programs. There are, of course, sub¬ 
sidiary circumstances which underlie this one. Lack 
of adequate understanding of research or of interest 
in it on tlie part of dental faculties may be one of 
them, and if so, is linked to the second major circum¬ 
stance to be considered later. More pertinent setuns 
the fact that instruction of dental students in tlie basic 
sciences does not usually have, and is not expected to 
have, a dental orientation. Commonly the course for 
dental students is an abridgment of that for medical 
students. The instructor in charge, as a result of his 
own training or by example from his department at 
large, has a medical orientation, and sees no need or 
perhaps no opportunity to adapt his course to the 
special requirements of dental students. This is likely 
to be exactly what the dental faculty itself requests or 
at least sanctions. I need not raise the question 
whether this practice is good or bad in its general 
effects, but that it militates against a healthy develop* 
ment of dental research can hardly be questioned. 
Research and teaching are both at their best when each 
interacts with and stimulates the other. The conscien¬ 
tious teacher utilizes past and current research to 
breathe life into his courses, and in so doing attains 
the most favorable position to discover the gaps and 
uncertainties in his subject that call for investigation. 
The teacher of a basic science subject who ignores its 
ramifications into the dentist’s special field is unlikely 
to become aware of the problem^that exist there, still 
less to be stimulated to explore them. 

It is not my intention to argue that, for any reason, 
instruction of dental students in the basic sciences 
should be completely separated from that of medical 
students, or even that the dental courses should be 
altered in any radical way. It seems to me self-evident 
that instruction in general principles should he the 
same for both groups. But all courses include appli¬ 
cation of the principles, and it is here that substitu¬ 
tions might be made. Material of special interest to 
the physician can be displaced by subject-matter bet¬ 
ter suited to the needs of the dentist. In biological 
chemistry, for example, a little less time might be 
devoted to urine and milk, a little more to saliva; a 
little less to muscle and other tissues as such, a little 
more to the special problems of the composition and 
calcification of bone and teeth. The biochemist may 


find little on these substitute topics in text-books, pre¬ 
cisely for the reason that they are generally given no 
more than a passing glance in the medical courses for 
which the books are written. If he takes the trouble 
to dig for it, however, he will find enough to vitalize 
his whole course for dental students. At the some time 
he may discover that there are fascinating research 
problems dealing with the mouth and te^h which lie 
wholly within his own proper field. From my own 
experience I know, moreover, tliat dental students, who 
may sometimes evince a certain detachment, even verg¬ 
ing on apathy, toward a subject whose bearing on 
their own field is imperceptible, come to life when 
tliey see the application plain. Not only does their 
own curiosity and interest stimulate investigation by 
their teacher; the students themselves willingly grasp 
any opportunity to participate in such investigation. 
If more basic science courses were presented to dental 
students with the sort of dental orientation here sug¬ 
gested, and the spirit of research conveyed to them not 
as something beyond their reach, but as an atmosphere 
surrounding the answers to their own questions, some 
among the students would ultimately help to contribute 
answers to those questions. Meanwhile, more dental 
research would be done in medical schools. 

I submit, furthermore, that these suggested altera¬ 
tions looking toward a more dental orientation of basic 
science courses ought to be initiated by the instructor 
in charge of dental students, without waiting for the 
suggestion to come from superiors or dental faculties. 
The instructor should strive to do the best job he can, 
and this is a means toward that end. On the other 
hand, it would probably do no harm if dental faculties 
went at least as far as to encourage him by seeming 
interested. 

This brings us to the second major circumstance 
which in my view has held back the growth of research 
in dental schools: the lack of due appreciation of 
research among dental faculties. This is a matter of 
great importance; yet rather than join the chorus of 
the supercilious whose confidential remarks imply on 
inherent and unalterable defect of the dental mind, I 
propose, being a dentist myself, to condone it by 
explaining it. We may, indeed, dismiss the clinician 
as such, with a few outstanding exceptions, as all but 
hopeless in this regard. But be it noted well! as I 
know him the dental practitioner, by and large, is no 
worse than his medical brother under the skin, except 
as the accumulated pressure of accomplished medical 
research has forced the physician to recognize its 
value. May I recall that Sydenham, peerless among 
clinicians of his time, is now charged in certain quar¬ 
ters with having delayed the development of epidemiol¬ 
ogy by nearly two centuries, and that Pasteur had 
certain difficulties with physicians f For the moat part 
the dental clinician is a hard-headed practical fellow 
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by necessity. The patient is his problem ; research is 
of value to him only in its final stage. He can not 
afford the detachment that waeareh demands before 
that final stage is reached, and we who do research 
can not expect him to support us until we have proved 
our worth in terms of practical usefulness to him. In 
short, dental research must get its support from other 
sources first, and hope that clinicians will ultimately 
come over, as physicians liave done increasingly, when 
they see their own advantage in doing bo. 

Nevertheless, whereas medical schools maintain their 
research-conscious basic science departments as the 
backbone of their scietitiflc framework, the associated 
dental schools, sharing the same basic sciciice depart¬ 
ments, are thereby largely dt?prived of backbone: for 
the remaining members of dental faculties arc nearly 
all clinicians. There is, on the other hand, a smaller 
group of dentil] faculty members who are not clinicians 
or whose position on the faculty, at all events, is not 
clinical. These include the teachers of applied phases 
of those basic science subjects in which special dental 
r(?quirements are generally recognized—anatomy, his¬ 
tology and pathology. It may be said that these teach ¬ 
ers should shoulder the greatest measure of responsi¬ 
bility for research in dental schools. Many of them 
do HO, and some of them do so very effectively: the 
group includes some of the foremost dental investiga¬ 
tors. Others, unfortunately, either give no indication 
of research activity at all or, what may be worse, 
attempt investigative work, and oven publish volumi¬ 
nously, while giving every evidence of an utter lack of 
appreciation of the meaning of research. This type 
of teacher has of course not become extinct as yet even 
in medical schools, and is well known in medical as 
well as in general scientific history. The name of 
Pouchet occurs to me as a conspicuous example. In 
dental schools I have been told that they are still 
numerous. Some of them are said to have an inhibi¬ 
tory effect on research in their environments analogous 
to the effects of the theories they promulgate. These 
latter, being deductive and plausible, lacking either 
experimental background or any feasible avenue of 
verification, presented with scholastic authority, still— 
seventy years after Claude Bernard I—satisfy the stu¬ 
dent's curiosity instead of stimulating it, or provoke 
only feeble and futile attempts “to prove” their theo¬ 
ries. And I am told that investigations which tend the 
other way are still fraught in some quarters with un¬ 
pleasant consequences for the investigator. The true 
spirit of research has never proai>ered in such nn 
atmosphere. 

Nor do I see any immediate prospect of a cure for 
this particular manifestation of the chronic deficiency 
disease which currently afflicts dental research. Medi¬ 
cal research was in a somewhat similar position sixty 
years ago, before the experimental method achieved its 


present respectability; but there is a double-barretled 
difference. Medical research has gone on, during the 
interval, and become virtually a profession or group 
of professions in its own right. Dental research now 
has both a living example for emulation which medicine 
lacked during its own adolescence and a grown-up 
cousin who usurps the spotlight and covers his smaller 
relative with a magnificent shadow. Medical schools 
have assumed part of the responsibility for training 
dental students. 1 think the real cure of dwarfism in 
dental research is likely to come only as the research 
departments of medical schools take that responsibility 
more seriously. Time will eliminate the unscientific 
and pseudo-scientific teachers of science in dental 
schools only in proportion as younger men with better 
basic training emerge to take their places nncl as addi¬ 
tional places are created I’or them to take. Medical 
schools must cany a large part of the burden of train¬ 
ing those younger men. At the same time, the subject 
will grow if they undertake their own share of research 
on dental problems, and a better research environment 
will thereby arise by direct example in the associated 
dental schools. 

The field of denial research to-day shows some of 
the awkward features of retarded development which 
will disappear of them selves, I think, as maturity ap¬ 
proaches. There is too much spirit and not enough 
substance in our literature. There is a great deal of 
foolish competition and not enough cooperation among 
research workers. Among investigators of dental 
caries, for instance, each one, apparently hoping to 
achieve fame as the sole discoverer of the cause, blows 
his own horn lustily and airily ignores his neighbor. 
The total effect is a glorious cacophony. Again, not 
only is self-criticism poorly developed in general, but 
the ability to give and take criticism in true coopera¬ 
tive spirit is often altogether lacking. But these are 
merely symptoms of tlio condition described. We need 
more healthy young blood, a greater infusion of the 
sort of interest in dental problems, based on adequate 
training, which will be deep and sound enough to 
transcend the legitimate interest of the individual in 
his own material advancement. One approach to that 
goal should be to make material advancement less pre¬ 
carious. 

Prom the inside, then, one hundred years of dental 
research in retrospect provide little basis for self- 
congratulation. Dental research is still the weakest 
link in the chain of dental achievements to be cele¬ 
brated this year. During the some period medical 
research, building upon developments in chemistry and 
biology in the decades beinre 1840, emerged as a group 
of organized aelivities in the ISSO's and later, and has 
since achieved adult stature. Dental research has 
lagged behind, entering upon an analogous phase of 
organized expansion only in recent years, so that at 
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the moment it preaenU the atigmata of a somewhat 
z^tarded adolescence. Good dental research is now 
bemg done, but not enough to crack the major prob¬ 
lems of disease that constitute its field* These prob¬ 
lems are complex, in that probably no single basic 
science will provide the answer to any of them, and 
peculiar, in that the development, structure, chemistry 
and pathology of the dental tissues are distinctive. 
The special training of the dentist should help to solve 
them. Improving predental and dental education is 
now producing students able and eager to work along 
these lines, but opportunities for them to do so are 
far too limited. Research activity in dental schools 
remains at a low level, first because dental schools 
usually lack research-conscious basic science depart¬ 
ments, which are shared with medical schools and there 
oriented away from dentistry, secondly because clinical 


dental faculties and many teadiem of appMed dental 
{Sciences are undeveloped or poorly developed as inves¬ 
tigators. Since medical schools, with their own well- 
developed research programs, largely control the basic 
science departments of dental schools, the medical 
schools ought to take their responsibility toward den¬ 
tistry more seriously. By giving their courses for 
dental students more of a dental orientation the in¬ 
structors in charge may be stimulated to explore the 
dental field. The dental student may then in turn 
find greater opportunity to help. The cumulative 
efEect of awakening dental interest and activity in 
medical schools may finally open the field for furtlier 
study and research by dental graduates, and tlius pro¬ 
vide both the material and the impetus for tlie changes 
in dental faculties which are most necessary for the 
maturation of dental research. 


SCIENTIFIC EVENTS 


THE NEW TELESCOPE OF THE OAK RIDGE 
STATION OF THE HARVARD ASTRO¬ 
NOMICAL OBSERVATORY 

A NEW telescope was the center of considerable at¬ 
tention on September 14, when delegates of the Amer¬ 
ican Astronomical Association at the sixty-fourth 
meeting at Wellesley College, paid a visit of inspection 
to the Oak Ridge Station of the Harvard Astronomical 
Observatory. 

The telescope, shortly to be in operation, will be 
named the Jewett Memorial Telescope for James R. 
Jewett, professor of Arabic, emeritus, and his late 
wife, Margaret Weyerhaeuser Jewett. A substantial 
gift from Professor Jewett has made possible the con¬ 
struction of the instrument at this time. 

A unique feature of this now Jewett Reflector tele¬ 
scope is to be found in the maimer in which it is 
housed; the entire building revolving4sn' a special con¬ 
crete base. Usually only a top of a turret or dome 
rotates on tracks supported by a non-rotating building. 
The Jewett Reflector rotating building is twelve-sided 
and is insulated with homosote. Construction was 
under the direct supervision of Dr. George Z.,Dimit- 
roif, superintendent of the Oak Ridge Station. 

The optical parts of the telescope have been com¬ 
pleted. They consist of a 33-inoh spherical mirror, 
and correcting plate of 24 inches diameter. This im¬ 
portant type of telescope was invented about ten years 
ago by Bernard Schmidt, of Hamburg, and to date the 
Jewett telescope is the largest to be put into opera¬ 
tion. Construction of larger telescopes of this type 
was recently started for the Bidden Station of Har¬ 
vard Obscrvatoiy at Bloemfontein, South Africa, and 
at the Palomar Observatory of the California Institute 
of Technology. 


This new type reflector combines the advantages of 
the reflecting telescope and of the large-field photo¬ 
graphic rrefractor. It both refracts and reflects. 
Ordinary reflecting telescopes cover satisfactorily only 
a fraction of one square degree of the sky at a time, 
but the new Jewett Reflector can cover from ten to a 
hundred square degrees, depending on tlie properties 
chosen for optical parts and mechanical parts* It is 
particularly effective for surveys of the distribution of 
galaxies and stars, variations of stars and other prob¬ 
lems where a large coverage and high speed are 
essential. 

The mounting for the telescope is of the two-pier 
type, but the special nature of the Sohmidt-type re¬ 
flector bos made it necessary to include several unusual 
features. Construction is being superintended by Her¬ 
bert E. Hanson of the observatory staff. Except for 
the polar axis and counterweights, the mounting is of 
Dowmetal—probably the first telescope mounting ever 
made of this specially light and strong magnesium 
alloy. The Dow Chemical Company, of Midland, 
Mich., cooperated in providing the difficult castings 
necessary for both the telescope tube and mounting. 

The new Jewett Reflector is considered one of the 
three or four most important telesoopes of the twenty- 
five in regular use at the Harvard Observatory, and 
is in some ways, because of its unusual adaptability, 
the most important. It will greatly extend ttie survey 
o;E external galaxies in the northern hemisphere and 
it is believed that perhaps a million galaxies will be 
within its range. 

THE DEDICATION OF THE ADMINIStRA-> 
TION BUILDINO OF BELLEVUE 
HOSPITAL 

The new administratiem building of BeUennie Honh 
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pital, as already reported in Soibkob^ was dedicated 
on September 11, with exercises, over which Dr, S. S. 
Goldwater, oomtniseioner of hospitals, presided. 
Mayor F. H. La Guardia was the principal speaker. 

Bellevue Hospital is now in its two hundred and 
fourth year. The new Administration Building sub- 
stantially completes a long*rauge program dating 
back to 1906 when the 6rst Pavilion of the present 
Bellevue Hospital was completed. 

The new Bellevue Administration Building was 
contracted for in October, 1938, and cost about three 
million dollars. The Federal Public Works Adminia 
tration aided in its construction, with a Federal grant 
of about $1,300,000. The btulding is connected on 
the north, cast and south with sections of the hos¬ 
pital previously erected; its main facade faces west 
towards First Avenue. The exterior treatment of the 
building is of modified Georgian design, with granite 
to the first floor level, Harvard brick with limestone 
trim up to the main comice. The following details in 
regard to the plan of the building have been made 
public: 

In the basement are maintenance shops and locker 
rooms for the mole and female help, and a Clpthing Ex¬ 
change Bureau conducted by the Booial Service Division. 

The main feature of the ground floor is a walnut pan 
elled entrance lobby, designed to give the visitor a feeling 
of spacious dignity. On the right is a largo public wait¬ 
ing room, with the Information Office, where tho visitors 
will assemble before the visiting periods. From four to 
six thousand visitors will pass through this room during 
each visiting session. The remainder of this floor is as¬ 
signed to Administrative Offices, Social Service Depart¬ 
ment and central Switchboard Boom for the entire hos¬ 
pital. 

On tho first floor are the Episcopal, Catholic and Jewish 
chapels. Each is decorated with characteristic symbols. 
The beautiful stained glass windows from tho old Catholic 
Chapel, which was demolished to provide a site for this 
new building, were Installed in tho new Catholic Chapel. 
The remainder of this floor is given over to administrative 
offices. 

The second floor accommodates tho record flies and the 
Housekeeping Division. 

The third floor houses the administrative offices and 
classrooms of the School of Nursing. 

On the fourth floor are locker rooms for nurses, rest 
rooms and shower facilities. The remainder of this floor 
provides quarters for female lutemeau 

The fifth, sixth and seventh floors present quarters for 
nude internes. Aecommodatlans are provided in this 
building fpr approxnnate^ 250 internes. 

The arohitects of the Administration Building were 
MeKim, Mood and White. It was constructed for the 
Departoent of Hospitals under the direction of the 


THE NATIONAL DEFENSE PROGRAM OF 
THE AMERICAN CHEMICAL SOCIETY 

PiAKS for a national defense program were an¬ 
nounced at the Detroit meeting by the American Chem¬ 
ical Society. The society, with a membership of more 
than 25,000, Is said to be the laigest professional or- 
ganieation of its kind in the world. 

A complete census of all chemists and ohemical engi¬ 
neers in the United States, recording in detail the spe- 
cialiBod services which they are prepared to perform, 
will be taken at the request of the Executive Office of 
the President of the United States. This is character¬ 
ized as a step of major importance in the development 
of preparedness plans and one which will avoid the 
waste of trained scientific men and technicians which 
occurred in the World War. The casualties among 
Rcientiflc men in the early days of the last war deprived 
the Allies of vital technical services. The death of 
Mosley at Gallipoli, the British physical chemist, is 
given as an example. When the gravity of the situ¬ 
ation was realize<l, the Allied military authorities 
hastily recalled scientific men from the trenches, but 
not before irreparable losses had been sustained. 

Records will be compiled of the qualifications of 
chemists and chemical engineers so as to enable prompt 
and correct allocations of personnel if and when 
needed in event of an actual emergency. More than 
70,000 questionnaires will be required to assemble the 
necessary data. 

In accordance with its charter *'the American Chem¬ 
ical Society shall, whenever called upon by the War or 
Navy Departments, investigate, examine, experiment 
and report upon any subject in pure or applied chm- 
iatry eonneeted with the national defense.” The so¬ 
ciety is one of the very few organizations operating 
under a Federal charter. 

In the present situation England and Canada have 
listed their technical personnel in accordance with 
capabilities, and, while atlvantage can be taken of their 
experience, details of the roster for the United States 
will be a responsibility for the best thought of leaders 
in chemistry and ohemical engineering. 

The work, which win be financed by the society, 
will be directed by E. M. Billings, of the Eastman 
Kodak Company, Rochester, N. Y., and will be re¬ 
lated to the national project to assemble a roster of 
scientific and specialized personnel, which is described 
in SontNOB for August 16 by Dr. Leonard Carmichael, 
prerident of Tufts College, director. James G* 
O’Brien, defense liaison official for the Civil Service 
Commission, is the executive ofilcer of the national 
oiganisation. Mr. Billings is being assisted by about 
fifty leaders in various specialties in chemistry and 
chemical engineering in the initial task, now nearing 
completion, of devising a olassifloation code. After it 
has been decided which qualifications are most funda^ 
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moutalf a eode will be adopted, and cards containing 
the results of questionnaires will be sorted on electric 
machines of the type used in the census. 

Questionnaires will be sent first to those chemists 
and chemical engineers who are members of the Amer¬ 
ican Chemical Society, next to those now on the lists, 
of other recognized cliemical societies not members of 
the American Chemical Society, and finally to those not 
affiliated with societies rep restating the chemical and 
chemical engineering professions but who become 
known through suggestions made by associates. 

THE BICENTENNIAL CELEBRATION OF 
THE UNIVERSITY OF PENNSYLVANIA 

The bicentennial celebration week of the Univer¬ 
sity of Pennsylvania opened on September 16 and 
will close on Saturday, September 21. Details of the 
ceremonies have already been given in full in Soieuck. 

On the afternoon of September 20 there is planned 
an assembly and meeting in Convention Hall, when 
President hVanklin D. Roosevelt, who is honorary 
chairman of the Bicentennial Commission, and Sir 
Lyman P(»ore Duff, chief justice of Canada, will be 
presented with honorary degrees. Addresses will be 
fnade by President Roosevelt, Sir Lyman, President 
Gates and Owen J. Roberts. 

On the morning of the twenty-first there is planned 
a reception of delegates; addresses will be made by 
President Gates, Governor Arthur H. James, Provost 
George William McClelland, and honorary degrees 
will be conferred. The names of the scientific men 
who are among those on whom degrees are to be con¬ 
ferred were given in the last issue of Science. 

On Wednesday former President Herbert Hoover 
gave one of the conference addresses. Owing to the 
international situation, Europeans who were ex¬ 
pected to deliver addresses were unable to be pre.seiit. 
These included Sir Thomas Lewis and Sir Henry Dale 
in medicine; Sir William H. Beveridge, economist, 
master of University College, Oxford; Dr. Alan J. B. 
Wace, professor of classical archeology at the Uni¬ 
versity of Cambridge; from France, Professor Etienne 
Gilson, historian; Dr. Charles Cestre, professor of 
American literature and civilization, University of 
Paris, and Dr. Jacques Maritain, professor of phi¬ 
losophy at the Catholic Institute, Paris; from Den¬ 
mark, Dr. Thoiwald Madsen, of the State Serum In¬ 
stitute at Copenhagen; from Germany, Dr. Werner 
C, Heisenberg, professor of physics at the University 
of Leipzig; from Switzerland, Dr. William E. Rap- 
pard, political science. 


RECENT DEATHS AND MEMORIALS 

Dr. Francis Hobart Hbbbiok, professor of biology 
emeritus of Western Reserve University, died on Sep¬ 
tember 11. Ho was eighty-one years old. 

Dr. George W. Jaoobt, consulting neurologist of 
New York City, died on September 11 at the age of 
eighty-four years. 

Dr. Bruce C. Freeman, of the department of geol¬ 
ogy of the Ohio State University, died on August 25 
in the Waswanipi Lake region of western Quebec 
where he was engaged in geologic field work for the 
summer with the Quel>ec Bureau of Mines. 

Dr. Joseph Burtt-Davv, South Africa, late univer¬ 
sity demonstrator in forestry at the University of 
Oxford and lecturer in tropical forest botany at the 
Imperial Forcsti'y Institute, of Shotover Furze, Head- 
ington, died on August 20. From 1003 to 1913 he 
was government agrostologist and botanist in the De¬ 
partment of Agriculture, Pretoria. He had previously 
served on the staffs of tlie Royal Botanic Gardens, 
Kew, of the University of California and of the U. S. 
Department of Agriculture. 

Dr. C. F. Jen kin, who was elected the first pro¬ 
fessor of engineering science at the University of 
Oxford in 1908, a post he held until 1929, died on 
August 2. 

The death is announced of Dr. John Sydney Edkina, 
formerly lecturer in physiology at St. Bartholomew's 
Hospital and professor of physiology in the Univer¬ 
sity of London. 

R. C. Mobsman, meteorologist of the Scottish Na¬ 
tional Antarctic Expedition and climatologist to the 
Argentine Government, died on July 19 in his seven¬ 
tieth year. 

Sir H. C. Harold Carpenter, professor of metal¬ 
lurgy in the Royal School of Mines of the Imperial 
College of Science and Technology, South Kensington, 
died on September 14. He was sixty-five years old. 

The men's dormitory at the Michigan College of 
Mining and Technology has been named Douglass 
Houghton Hall in honor of Douglass Houghton (1809- 
1845) who was the first state geologist of Michigan 
and the first man to stress the wealth and importance 
of the Upper Peninsula. Brief dedication ceremonies 
this summer included an address by the Honorable A. 
E. Peterman n of Calumet, chairman of the board of 
control of the college. The residence hall was opened 
for use in September, 1939. 


SCIENTIFIC NOTES AND NEWS 


According to an Associated Press dispatch Sir on September 4 in Westminster Abbey near the 
Joseph Thomson, who died on August 30, was buried graves of Newton, Darwin, Faraday and Rutherford. 
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Dh. Jean H. A^incknT; professor of epidemiology 
in the CoU^ige de Prance, formerly inspector-general 
of the Health Service of the French Army, has been 
elected vice-president of the Paris Academy of Sci- 
euees. 

Pbofesbor W. H. Hoffmann, of the Finlay Insti¬ 
tute, Hnbana, Cuba, has been elected an honorary 
member of the Colombian Society for Leprosy of 
Bogota. 

At the opening ceremonies on August 21 of the 
twelfth Izitcrnatiorml Veterinary Congress, held in 
Washington, the congress prize for 1940 was pre¬ 
sented to Dr. 1. Forest Huddlesoii, resi^arch x^rofessor 
of bacteriology at the Michigan State College. The 
prize is awarded each year to member of the Amer¬ 
ican Veterinary MtMlionl Association whose work re¬ 
ported during the year has been the most outstanding 
and valuable to the advancement of veterinary sci¬ 
ence.” 

Dr. Chaki*er Gkbet.ey Aubot, secretary of the 
Smithsonian Institution, and Watson Davis, director 
of Science Sendee, received the Goodrich Award for 
Distinguiflhed Public Service in recent ceremonies at 
the New York WorldV Fair. 

The Collecting Net reports that Dr. Donald IT. 
Barron, lecturer in biology at St. John’s College, 
Cambridge, has been appointed assistant professor 
of zoology at the University of Missouri. Because of 
the diflSculty of carrying on research in ICngland at 
the present time, Dr. Joseph Barcroft, with whom he 
worked in England, is sending to Dr. Barron most of 
his research material. 

Professor Angel H. Roffo has been appointed 
the incumbent of the new chair of ‘^cancerology” of 
the faculty of medicine of the University of Buenos 
Aires. 

Dr. Lemen J, Wells, since 1938 assistant pro¬ 
fessor of anatomy at the School of Medicine of the 
University of Missouri, has been appointed associate 
« professor of medicine at the Medical School of the 
University of Minnesota, 

Db. Margaret D. Ckajohill, of Greenwich, Conn., 
has been appointed acting dean of the Woman's Med¬ 
ical College of Pennsylvania, to fill the vacancy caused 
by the retirement of Dr. Martha Tracy. 

At the New York Post-Graduate Medical School of 
Columbia University, the following have been made 
heads of departments: Dr. Henry H. Ritter has been 
placed in charge of the department of traumatic sur¬ 
gery; Dr. George Anopol in charge of the department 
of orthox>edie surgery, and Dr. Irving S. Wright in 
charge of the department of medicine. 


Db. R. H. Walker, of the Utah Agricultural Col¬ 
lege and Experiment Station, who has been dean of 
the School of Agriculture and director of the station 
since April, 1938, resigned oh of July 1 to become the 
director of the U. S. Regional Salinity Laboratory at 
Riverside, Calif. 

Dr. Roger B. Cohuett, of the University of Con¬ 
necticut, who wjift recently named the director of the 
University of Maryland Experiment Station, assumed 
his new work at College Park on September 1. Dr. 
Corbett succeeds Professor J. E, Metzger, who died 
suddenly while on a motor trip to Florida for his 
health lost winter. 

Dk. Donald M. Hatfield, formerly instructor in 
economic zoology at the University of Minnesota, has 
been appointed curator mammals in the museum 
of natural history of the Chicago Academy of Sci¬ 
ences. 

E. W. ScHOEFFEL, for foui* years microchemist 
with the American Medical Association, has resigned 
to accept an appointment in the research department 
of John Wyeth and Brother, Inc. 

Dr. Benjamin Q. Horning has resigned as health 
officer of Hartford, Conn., to become associate field 
director of the American Public Health Association 
for the United States and Canada. 

W. Richison Schofield, chief engineer of Leeds 
and North nip Company, Philadelphia, has been ap- 
Xiointed director of engineering. John W. Harsch, 
assistant chief engineer, has been advanced to the 
position of chief engineer, and Mr. Harsch's former 
position has been filled by the promotion of John F. 
Quereau. 

Sir Rupert Bbiejiclifpe, director of the British 
Medical Service in Nigeria, has been selected for ap¬ 
pointment as the medical adviser to the comptroller 
for development and welfare in the West Indies. 

The Committee of British Privy Council for the 
Organization and Development of Agricultural Re¬ 
search has made the following appointnients to fill 
vacancies on the Agricultural Research Council: Sir 
Robert Blyth Greig, and, after consultation with the 
president of the Royal Society, Professor W. W. C. 
Topley, Professor E. J. Salisbury and Professor T. J. 
Maokie. 

The title of professor of physics apx»lied to medicine 
in the University of London, with the status and 
designation of appointed teacher, has been conferred 
on Dr. W. V. Maynoord in respect of the post held by 
him at the Royal Cancer Hospital, London. 

De. Charles W. Harweix, since 1921 a member of 
the staff of the School of Medicine of Emory Univer- 
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sity and since 1923 assistant professor of micro-anat¬ 
omy and neuro-anatomy^ lias resigned to become a 
fellow in public health at the University of North 
Carolina. 

The Field Museum Paleontological Expedition of 
1940, led by Paul 0. McGrew, assisted by John 
Schmidt, Ellsworth Shaw and Henry Horbeck, has 
been working for the past several months collating 
specimens of the fossil fauna of South Dakota and 
Nebraska and has returned to Chicago with an exten¬ 
sive collection. Espetdally productive of siiecimens 
were deposits known as tl»e Rosebud Beds in South 
Dakota, which are lower Miocene formations cut 
through by miles of canyons. 

Db, G. M. SOHWARTis has Ijeen granted hjave of 
absence from the University of Minnesota for the aca¬ 
demic year 1940-41. He will act as visiting professor 
in economic geology at the School of Mines recently 
established by the Faculty of Science of the Univer¬ 
sity of Laval, Quebec. 

It was stated in Science for August 30 that ap¬ 
plications for the Lewis Cass Ledyard fellowship 
award of the Society of the New York Hospital closed 
on September 15. This date is incorrect. Applica¬ 
tions can be received up to December 16. 

A SYMPOSIUM on the Physics of Rubber, sponsored 
by the Ohio Section of the American Physical So¬ 
ciety, will be held at Akron, Ohio, on October 11 and 
12. Tours through rubber factories and research lab¬ 
oratories will occupy the afternoon of Friday, Octo¬ 
ber 11. Professor P. Debye, since June 1 chairman 
of the department of chemistry of Cornell University, 
will give a lecture on Friday evening at the Univer¬ 
sity of Akron on ‘Thysical Methods for Investigating 
tlio Structure of Molecules.” On Saturday morning 
at 9: 30 the symposium proper will be held at the 
univeiTsity. This is the first of a proposed scries of 
annual symposia, each dealing witlT physics as exem¬ 
plified in a leading industry of the State of Ohio. 
The sponsoring organization, the Ohio Section of the 
American Physical Society, took its present form last 
year, having been preceded by the Central Ohio 
Physics Club, organized in 1926. The officers of the 
section are: Ckairmcm, Paul E. Martin, Muskingum 
College, New Concord; Vice-chairman, E. For¬ 
sythe, Nela Park, Cleveland; Secretary-Treasurer, R. 
H. Howe, Denison University, Granville; Program 
Committee, R. S. Shankland, chairman, F. F. House¬ 
holder and H. P. Knauss. 

The New York Academy of Medicine announces 
the availability of the Louis Livingston' Seaman 
Fund for the furtherance of research in bacteriology 
and sanitary science. Fifteen hundred dollars may be 
awarded for assignment in 1940, This fund was es- 
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iablxsbed by the will of the late Dr. Louis Livingston 
Seaman and is administered by a committee of the 
academy which will receive applications from either 
institutions or individuals up to October 16. Com¬ 
munications should be addressed to Dr. Wilson G. 
Smillie, chairman, 2 East 103rd Street, Now York, 
The fund will be expended only in grants for research 
in bacteriology or sanitary science. 

A COOPERATIVE arrangement between the Newark 
College of Engineering and the Graduate School of 
Steven's Institute of Technology has been announced 
by lYank C. Stockwell, dean of the Graduate School 
at the institute. According to this cooperative plan 
certain of^tlie advanced evening courses offered by 
the Newark College of Engineering for the academic 
year 1940-41 are coordinated with the offerings of 
the Graduate School at Stevens. Graduate engineers 
who satisfy tlie admission and academic requirements 
of the Newark College of Engineering and Stevens 
Institute of Technology may register and earn gradu¬ 
ate credit in theae courses administered and given by 
members of the instructing staff of the Newark Col¬ 
lege of P]ngineering, and this credit may be applied 
toward meeting the requirements of the degree of 
master of science at Stevens. A maximum of ten 
credits may be received by any student for such 
courses. The graduate courses offered at Newark 
under this cooperative arrangement are in the fields 
of mathematics, ehemical engineering, civil engineer¬ 
ing, economics of engineering, electrical engineering 
and mechanical engineering. 

The problem of student health will be stressed at 
Cornell University when an expanded program of 
medical examinations, medicul care and intramural 
sports is put into effect this autumn. The health pro¬ 
gram has been strengthened by the recent appoint¬ 
ment of Dr. Norman 8. Moore as clinical director and 
physician-in-chief to the University Clinic and In¬ 
firmary. He is now assembling a staff for which new 
quarters are being prepared in readiness for the open¬ 
ing of the university on September 23. Dr. Moore wUl 
supervise the medical care and hospitalization given to 
alt students in the University Clinic and the Infirmary. 
A slightly increased student health fee will take care 
of the additional serviees. I)r. Moore will coordinate 
his program with that of Dr. Dean F. Smiley, medical 
adviser, whose staff will continue to be responsible for 
medical examinations of ail students and for the work 
in hygiene and preventive medicine. 

In order to provide facilities for the production of 
optical instruments and optical parts required by the 
National Defense Program, the Spencer IjCns Com- 
pony, the Scientific Instrument Division of the Amez^ 
iodn Optical Compgny^ has let a emitriuitt to 1^9 
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more-Carmichael-Ol8on Company for the oonstruetioii 
of additional buildings. One unit of approximately 
the same siae as the present Mechanical Parts Plant, 
completed Last summer, will house certain prism and 
lens manufacture. A connecting unit two and three 
stories high will be utilieod for the assembly of spe¬ 
cial contract work, A third unit will provide ex¬ 
pansion for the mechanical parts operations. The new 
buildings will be of the same general type of con¬ 
struction as the unit completed last year, and will 
involve the latest developments in heating, lighting, 
plant layout, flexibility for expansion and changes, 
and working conditions and facilities contributing to 
the welfare of employees. Approximately 130,000 
square feet of additional floor space will become avail¬ 
able through this new construction. A million and a 
quarter dollars will be expended in carrying through 
the current program. 


Ikfobhatiok has been received from Switzerland 
stating that the Herbaria of the Museum d’Histoire 
Naturelle, Paris, whiih contains collections of great 
interest to American plant taxonomists, are all in good 
condition. The herbaria, which after the outbreak of 
the war had been divided among throe ca.stles near 
Paris, are now being retTinmd to the Museum. 

At a Congregation of the University of Cambridge 
on August 3 an emergency statute was made to allow, 
during the emergency, a professor to be a tutor, as¬ 
sistant tutor, bursar or assistant bursar of a college, 
either for an unspecified or for a specified period, 
provided that any leave so given shall end with the 
period of emergency, and shall be subject to such 
deduction from the professor^s professorial stipend 
as the General Board, with the concurrence of the 
Financial Board, may determine in the particular 
case. 


DISCUSSION 


THE NAME CLAIBORNE IN GEOLOGIC 
LITERATURE 

In a recent number of The Jovi/mal of Faleoniology^ 
the suggestion was made to abandon the name Clai¬ 
borne for the famous “sands” of the Claiborne blulf, 
Alabama, “now that the Gosport [Claiborne] proves to 
be Moodys” [Jackson] p. 339, Before abandoning the 
name Claiborne for these famous “sands” and apply¬ 
ing it to a lower, diflerent, horizon and substituting 
the Mississippi name Moodys for Claiborne “sands” 
(and thus bring about needless confusion in our Ter¬ 
tiary literature) should not the above suggested cor¬ 
relation be proven beyond doubt, and if proved should 
there not be a careful consideration among Tertiary 
workers as to the most feasible nomenclatorial changes 
to be madef 

The stratigraphic basis for this new departure would 
seem to be summed up on page 338 of the anthoris 
article, which reads: 

The Gosport [Claiborne] and Moodys [Moodys Branch 
inarl] represent the deposits of a transgressing sea that 
first invaded the Claiborne area, bringing with it some 
representatives of the Lisbon fauna os well as several 
large, oonspicuons species (reaericordio alticostata, Cras- 
sdfsllftes Oita, etc.) that have not been found in Missis- 
tippi< Later the transgression continued westward into 
Mississippi carrying a transition fauna, which, in turn, 
waa succeeded by the typical Jackson fauna at the base 
of the formation at Moodys Branch. 

With but slight emphiutis on the word ‘*later” in the 
above quotation^ the sequence of events suggested is 
we had in mind in our note “Age flow 

Fo^eoii*., 13: 337-339, 1939. 


and ebb of Eoc(‘ne sens.”^ In both citations the Clai¬ 
borne is admitted to have been deposited before the 
Moodys Branch Jackson. If so, bow can “the Gosport 
[Claiborne] prove to be Moodys”t 

From a paleontological standpoint (dealing now, 
however, only with the MoUusca) a. few facts may be 
mentioned. 

1. Miss Julia Gardnerarticle “Recent collections 
of Upper Eocene mollusca from Alabama and Missis¬ 
sippi,” immediately following Cookers in the Journal 
of Paleontology above cited, indicates that about 10 
per cent, of Claiborne (Gosport) fossils are found in 
the later Eocene formations. 

2. Our studies of the Tuirids so far as now con¬ 
ducted seem to indicate a much smaller proportion of 
species in common. 

3. Of Venericardia planicoata-like forms, Gardner 
and Bowles*'^ find no representatives passing from Clai¬ 
borne to Jackson beds though one ranges from Lower 
to Upper Claiborne. 

4. In Bowles's article on Turritollas'* wo note no 
form of tbis genus in common from these two horizons. 

5. In our studies of the Pelecypoda of the Claiborne 
and St. Maurice stages about 18 per cent, are found in 
common between these two stages.^ 

6. Mrs. Palmer's work on the Gastropoda* shows 
about 19 per cent, in common between the same hori¬ 
zons. 

Hence, so far as moliusks are concerned there ap- 

SBCUBNCE, 48; 646, 1919. 

3 Julia Gardner and Edgar Bowles, U. fi. GeoL 8urv,, 
Prof^ Peiper No. 189P, chart 2, 1939. 

Bowles, Jour, Faleoni,, 13; 267-336, 1939. 

9G. B. Harris, BuU Am, PaXeonUt 6: 268, 1919. 

• fiL V. Palmer, Bui, Am, Pahont,, 7: 730, 1937, 
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pears to be about twice the percentage in common 
between the St. Maurice (Lower Claiborne) and Clai- 
bome^ as between the latter an8 the Jackson. More¬ 
over, the marked individualistic character of the true 
Claiborne molluscan fauna apparently precludes its 
amalgamation with either the St. Maurice or Jackson 
beds, especially the latter. 

Forty-odd years ago we observed Mitra milUngtoni 
and Aturia in the impure limestones just above the 
“sand" at the Lower Claiborne bluff suggesting that 
here might be the position of the Moodys Branch marl 
though now generally classified as basal “Ocala." We 
hope to refer to this subject again in the near future. 
At any rate, let us not drastically modify our Eocene 
stratigraphic nomenclature until more evidence is i^ro- 
sented requiring such modifications. 

G. D. Harris 

I^ALKONTOLOGICAL BESEAECn INSTITUTION, 

Ithaca, N. Y. 

THE MUSEUM AND SOCIAL 
ENLIGHTENMENT 

Your readers surely approve of Dr. Goldstein’s argu¬ 
ment, published in Science (August 30, 1940), that 
museums should be potential forces for social enlighten- “ 
ment. Some of hi a proposals, however, are already 
realities. 

When I was there last the Deutsches Museum, the 
masterpiece that the late Dr. Oskar von Miller created 
in Munich, had thirty-three motion-picture machines 
which explained factory processes. A very large pro¬ 
portion of the exhibits were of the dynamic variety 
for which Dr. Goldstein pleads; that is, the visitor 
could push buttons and pull levers, make tlie wheels go 
round and see for himself how sectioned locomotives, 
engines and other machinery worked. Von Miller’s* 
principles have been followed both here and abroad in 
technical museums. It may interest ^Dr. Goldstein to 
know that von Miller conceived the idea of the plane¬ 
tarium and installed the first one in his museum. 

Yot it must be conceded that no museum in the world 
interprets its exhibits both technically and socially. 
Surely it is not enough to install a model of an elevator 
and watch it go up and down as a button is pushed; 
The elevator created the skyscraper and hence Rocke¬ 
feller Center. When a single huge office building dis-' 
charges 50,000 on the sidewalk at five o’clock a problem 
in transportation is created which the engineer must 
solve. That, too, is part of tlie elevator’s social story. 
And so with tbe cotton gin, which revived a dying 
slavery in this country and was the occasion of our high 
tariff policy, and with the steam-engine of Watt, which 
gave us the slum. ^ 

Especially vulnerable to attack is the natural history 
museumr—usually a storehouse of exhibits. It should 
begin with the solar system and show by motion pic¬ 


tures of the animated cartoon type how a great star 
Wanders in our part of the heavens and by sheer 
gravitational attraction i>u!]s out of the solitary sun 
long streams of gas which curl into spirals and even¬ 
tually congeal into planets. 

We are now prepared for geology and geophysics. 
So we pass into an adjacent hull and see how this 
cooking, heaving earth became what it is to-day—see 
with the aid of operative models that we may woric 
ourselves how mountains, continents and seas were 
forinedj learn something of the seismic forces that 
are still molding the earth, behold miniature volcanoes 
spouting imitation lava and ashes and buiying Her¬ 
culaneum and Pompei. 

In the next division the curtain goes up on the drama 
of life. The first bit of protoplasm is bom in a puddle 
on this congealed earth. MicroscopeB on every hand 
reveal primitive living forms. Or Dr. Roezrunert’s 
microvivarium, which made such a success at the Chi¬ 
cago and New York World’s Fairs, could be used here 
with even greater dramatic effect. 

We move on and learn what becomes of this proto¬ 
plasm. The first backbone appears. Reptiles, birds, 
mammals follow. At last come the anthropoid apes. 
Homo sapiens is in sight. His origin is obscure. But 
he is seen emerging in such experimental forms as 
Pithecanthropus ereetus, the Poking Man, the speci¬ 
mens found in Sussex, England, Rhodesia, South 
Africa. This evolution of life is shown by the diorama 
now so highly developed, stuffed animals, akeletona, 
single bones, but above all by motion pictures. 

Having created man we pass into the anthropological 
division and see what he has made of himself—see the 
Cro-Magnons experimenting with art, the Swiss lake- 
dwellers building their houses on piles and learning to 
weave. Roman bathtubs, mummies, totem poles, click 
into their logical places. But the end is social man— 
man, a free agent, dominating his environment. Prom 
the birth of the solar system to man—what a story I 

It may be argued that all we have done is to rear¬ 
range familiar exhibits and compel the visitor to follow 
a definite route, to present more diorams, more dynamic 
models, more motion pictures. True. But we are also 
more evidently progressing from star to man. Slimy 
puddles and extinct dinosaurs appear more obviously 
as preparations for the emergence of man. The tot^ 
poles and the mummies are clearly ripples in the cur¬ 
rent of biological and social evolution. 

The most ambitious museum ever planned but never 
erected was that of Le Corbusier and Paul Otlet. In 
their vast pyramid there is not a staircase—only ramps 
and elevators. You begin your journey at the apex. 
There you see the first man with nothing but his hands 
and his brains. You spiral your way down and behold 
him acquiring new abilities, learning how to faahion 
tools, how to cultivate the soil, how to weave. Further 
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oa he gathers into stable cominunities. Nations spring 
up. Always winding downward^ the path leads to new 
proof of man's ability to evolve socially and to change 
his environment. The spiral widens as it slai^ts down 
and down, so that thcTc is an ever-expanding space for 
the ships, the machines, the art, the houses that man 
created in his progress through the ages. At the bot¬ 
tom of the pyramid you find youi-self on the sidewalk 
in the twentieth century, in the midst of a modern city, 
with its electric lights, its buses, its subways, its air¬ 
planes. 

That museum was almost built in Geneva. I am told 
that political bickerings prevented its realization. Had 
it been built it would not only have satisfied Dr. Gold¬ 
stein's cogent requii'ements but played its part in re¬ 
vealing what the nations of to-day owe to one another 


and to the past. 


Waldemar Kaehpffbrt 


The New York Times 


SPHALERITE AND GALENA IN SEDIMEN¬ 
TARY ROCKS IN OHIO 

Recently, wliile making a study of the sedimentary 
formations of Mississippian age, in a quarry located 
in the city of Wooster, Ohio, the presence of sphalerite 
and galena was discovered in a horizon within the 
Cuyahoga fonnation. These minerals occur us crys¬ 
tals in the shale or as fillings or replacements of fossil 
forms such as crinoid stems or brachiopods. They are 
also present in fossiliferous concretions associated 
with iron pyrite and calcite. The sphalerite is much 
more abundant than the galena and appears to occur 
where fossils are numerous. The concretions are cal¬ 
careous because of the abundance of tlie crinoid and 
brachiopod shells. 

Near Marshallviile, Ohio, in the railroad cut near 
that place, Uie Pottsville formation of lower Pennsyl¬ 
vanian age is exposed. In the shale beds occur nu¬ 
merous concretions, some of which, when broken, show 


sphalerite associated with iron pyrite, calcite and 
barite. These concretions are likewise fossiliferous. 

There are other placf?s in Ohio where sphalerite and 
galena occur in sedimentary rocks. These occurrences 
may have some value to students interested in the 
theories of the origin of sphalerite and galena ores, 
such as those of the upper Mississippi valley. 

Karl Vhr Steeg 

College or Wooster 

A NEW SOURCE FOR AGATE ARTIFACTS IN 
CENTRAL NEW MEXICO 

It is commonly assumed that agate artifacts found 
in central New Mexico are derived exclusively from 
the river gravels of the area in which agate pebbles 
are* fairly abundant. Continued geologic study of the 
region indicates that some of them wore derived from 
rock in place. Cerro Colorado, a small but prominent 
hill approximately 14 mile.s west of Albuquerque in the 
valley of tlie Rio Puerco, is the remnant of a volcano 
of Tertiary time. It was clearly such a source of 
agate. Its rough, rhyolitic slopes are cut by narrow, 
irregular veins of gray to white chalcedony or agate. 
This material is not entirely homogeneous in texture, 
and the largest available masses are only 3 or 4 inches 
in diameter, yet it is suitable for making artifacts. 
That this material has been so used, presumably by the 
Indians, is shown by the presence in the locality of 
spalls and worked pieces. The veins of chalcedony 
are too narrow and irregular for systematic quarry¬ 
ing. However, they weather lees readily than the bed¬ 
rock and project above its surface as tiny ridges. 
Fragments of the chalcedonic veins eventually weather 
out and drift down the slope, where they are available 
for use. It also seems probable that the projecting 
veins were broken off by the agate users of the past. 

Franklin T. McCann 

Dayton, Ohio 
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HORTICULTURAL PLANTS 

Propagation of Hortic%dtural Plants. By Gcry W, 
Admancb and Fred R. Bbison, ix + 314 pp, 182 
figs. New York: McGraw-Hill Book Company. 
1939. $2.60. 

A KNOWLEDGE of the fundamentals of propagation 
of plants is reoognized as something essential to good 
horticultural practice, and in recent years this subject 
has been involved in many research projects. The 
results of such investigations have contributed to both 
science and practice. 

This book has bean prepared primarily as a text for 
horticultural courses in college. There are seventeen 
chapters arranged as follows: Introduction; Seeds; 
yiowers and Fruits; Qerminatioii of Seeds; Forcing 


Equipment; Asexual Propagation; Bulbs and Related 
Structures; Layerage; Cuttage; Graftage; Grafting 
Waxes, Materials, and Tools; Methods of Grafting; 
Methods of Budding; Propagation of Certain Plants; 
The Relation of Propagation Practices to Diseases; 
Transplanting; Growing and Handling of Nursery 
Stock. 

A glance at the chapter titles shows that the authors 
chose to handle various phases of the subject at ran¬ 
dom rather than to organize it under the main divi¬ 
sions, sexual and asexual propagation. 

Each chapter is followed by a set of questions and 
a fbw ''suggested references.” At the end of Chapter 
III the following questions are asked: 1. What is an 
inflorescence f 3. What is the distinction between a 
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fruit and a aeedf Between simple, aggrcffat© 
tiple fruits T 6. Give examples of accessory fruits. 
What tissue comprises the edible part of each 1 Chap¬ 
ter VII has the following questions: 2. What arc the 
distinguishing features of true bulbs f 3. In what way 
does a true bulb resemble a dormant bud in structure t 
14. TIow do the sweet potato and the Irish potato 
differ in structure t 

Those of ua familiar with duplications in agricul¬ 
tural college courses can readily see from the nature 
of the questions cited that students will have had the 
same questions asked in general botany and elementary 
horticultural courses before they get to a special 
course on propagation. Though the criticism is 
offered, the reviewer knows no solution. Books on 
“Floriculture,*^ “Pomology,** “Vegetable Gardening/* 
etc., usually carry a chapter or more on propagation 
of plants involved in the particular field. Whether 
or not such conflicts can be ironed out the reviewer is 
unable to say. 

This book has a large store of compiled information, 
and the authors have made an effort to bring it up to 

^**'*^^’ P. W. Zimmerman 

Boyce Thompson Institute 

INDIAN CORN 

The Origin of Indian Com emd Its Relatives. By P. 
C. Mangblsdorf and R, G. Reeves. 315 pp. 93 
figs. 40 tables. Texas Agric. Expt. Sta. Bull. 574. 
1939. 

Living in an obligate relationship with man and 
having covered its evolutionary tracks most success¬ 
fully, the Indian corn plant presents an unusually 
interesting problem of origin and relationships. It is 
undoubtedly closely related to the two American 
grasses, Tripsacnm and teoainte, but the exact rela¬ 
tionship is obscure, and the picture of the wild ances¬ 
tral form is wholly theoretical. ^ * 

One theory makes teosinte the ancestor and assigns 


to the Indian the role of plant breeder, another has 
com, Tripsaeum, and teosmte develop from a common 
ancestor; and a third proposes a hybrid ancestry be¬ 
tween teosinte and some otlior grass of hypothetical 
nature. Each of these has some shortcomings, but 
none of them can be entirely disproved. 

By an ingenious technique, Mangelsdorf and Beeves 
have hybridhsod com with Tripsacum, and the nature 
cfi the hybrid, supplemented by other data, suggests 
to tliem that teosinte originated, probably very re¬ 
cently, from a natural cross between these genera. 
The technical analysis, full details of which are given 
In an excellent manner, shows a close relationship 
between the characteristics of the various segregates 
and the presence of certain Tripsacum chromosomes, 
and teosinte is pictured as essentially corn to which 
certain genes of rrijMocum have been transferred. 

This removal of teosinte from consideration in any 
ancestral relationship extends the possibilities as to 
the place in which com originated, and attention is 
again turned to South America, where the highly de¬ 
veloped agriculture of the Inoas and the reports of 
early explorers are thought to afford promising evi¬ 
dence. 

This addition to our collection of theories about these 
plants makes full use of important new data but does 
not necessarily preclude any of the older theories. It 
hardly fulfils the implication of the title of the book, 
for it adds nothing to our knowledge of the wild com 
plant except to cast some doubt upon the claims of 
teosinte. To assume, as this theory does, that pod 
com is the most promisii^ lead back toward the wild 
ancestor loaves us exactly where we have been for a 
long time. Pod com has primitive characters, but it 
is difflictilt to know whether they represent original or 
derived conditions, and, at best, it is not Bufflciently 
different from the naked-fruited varieties to answer the 
requirements of the self-supporting wild plant. 

, Paul Wkatherwax 

Indiana UmvEEaiTY 
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A STATEMENT TO THE BOARD OF TRUS¬ 
TEES OF THE MUSEUM OF SCIENCE 
AND INDUSTRY. CHICAGO 

Faced with a demand by the newly elected president 
of the Museum of Science and Industry for my resig¬ 
nation, a demand which he termed “irrevocable,** I pre¬ 
pared the following statement dated August 22 for the 
Trustees for their meeting of August 26,1940. Letters 
in regard to my appointment to the directorship are 
omitted and several minor alterations in the text have 
been made. Deletions are in general indicated 
leaders, additions by enclosure in brackets. 


Since 1 May 1937 I have served as director of the 
Museum of Science and Industry with singloness of pur¬ 
pose toward its welfare. I have held steadfastly to the 
aim that Its exhibits should show primarily the dependence 
of oar modem civilisation on science and on its application 
in industry. Not only that this understanding be driven 
home, but that there should be clear presentation of the 
methods by which science approaches its problems, the at¬ 
tainments, the methods of application, the way of prog- 
Tcsfi, what problems are pressing for eolation. Moreoyor 
that there should be created an atmosphere of vivid alert¬ 
ness and inspiratioBt ^ 

Thls.pu^se.was h^d in view as the interior 
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tion pftogmsed, it is woven into t&e very etrnotoro of the 
biiildiztg. The theme ie epitotimed in the legend at the 
base of the great central dome: Science Diecente the 
Laws of Nature—^Industry Applies Them to the Needs of 
Men,” It appears also in the panels of the great doors 
at the main entrance and in the sculptured plaques in the 
entrance lobby, conceived by the director, developed by 
staff members, and executed by staff artists. Inspiration 
may come also from the names of great men of science, 
invention, industry, which appear as a decorative frieze 
about the whole length of the four great halls. Through¬ 
out the whole Museum, in every hall, tlic plan is revealed 
in clear-cut exhibits of meticulous scientific accuracy, 
many visitor-operated, and many of high artistic merit. 

Naturally, in the last three years the expenditures have 
mounted for, first, the operating part of the Museum waa 
moved from the unfinished central section to the West 
Pavilion, then, with the completion of the building, space 
became available for the dofinitive installation of exhibits. 
Shop crews were greatly increased; additional carpenters, 
machinists, electricians, painters, laborers, were employed. 
Also, the number of demonstrators was increased, and ad* 
ditions were made to the boiler room crews, and to the 
force of janitors. Purcliase of furniture and fixtures and 
equipment, of special exhibits, such as The Periodic Table 
of the Elements, services to exhibits (electricity for light 
and motors, gas, comprossed air, water, drains) hundreds 
of feet of exhibit cabinets and supports and railings added 
to the cost. 

Every dollar spent has been most carefully considered. 
Every major project was reviewed with Mr. Dawes before 
it was token to the shop or placed with an outside con¬ 
tractor. And may I say also that all work, as it pro¬ 
ceeded, met with Mr. Dawes' approval. In no Quarter did 
expenditures exceed budgets authorized in advance by the 
Trustees. As a mutter of fact, each approved quarterly 
budget of the last two years exceeded actual expenditures 
by a margin of some thousands of dollars. Now that 
preparations are nearing comi>letion, the major items of 
furniture and equipment purcliased, the budgetary demands 
could bo sliarply reduced. The figure for the current 
quarter is $33,000 less than that for the previous quarter; 
this clearly indicates the trend. [The money outlay in the 
montlia when a house is being built and furnished exceeds 
the cost for a like period of occupancy.] 

The minimum annual budget figure that I had con- 
tiidered is $276,000. 1 reviewed a summary based on such 
an estimate with Colonel Sprague, vice-president, then act¬ 
ing president. This entailed reduction in salaries, my own 
most of all both In amount and pereeutage, and some re¬ 
duction in staff, but with a curator for each department, 
and library open. A figure of $300,000 would have 
avoided serious outs in salaries except for a few of .the 
administrative staff, and would have permitted a more 
ample corps of demonstrators.i 

But now, just as the Museum was on the final lap of its 
preparations, when it seemed most euential that the staff 

This sum is within a reasonable span of the expected 
wsome from various sources, i;iie oxisting cash reserve 
could bridge the gsp for from six to ten years under the 
tnodOtate Boale of operation In that time ttie Museum 
n^d have emply demonsimted that it merited support.] 


should put on the final spurt, the situation has completely 
changed. 

At a meeting of the Trustees of 16 Muy 1940, Lenox B. 
Lohr was invited to become president of the Museum Cor- 
l>oration, at an annual salary of $25,000. 

At a meeting of the Board of Trustees of 11 July 1940, 
Mr. Lenox R. Lohr was . elected President of the 
Museum of Science and Industry to serve until the next 
annual meeting of the Board of Trustees and until liis 
successor is duly elected and qualified, at a yearly salary 
of $25,000, said salary to be paid from the Special Pro¬ 
motional Pund, and payments on said salary to begin 
July 15, 1940.” 

I cite these actions, colling especial attention to the 
dates. Mr, Iiohr was elected President on 11 July 1940, 
to take office on 16 July 1940. 

Mr, Lohr visited tlio Museum on 8 July. It was my 
privilege to assemble the members of the staff and i)resont 
them to the new presidout and to offer to him for myself 
and on their behalf a pledge of cooperation. 

On 10 July, one day preceding Mr, Lohr's election to 
the presidency, I received from Colonel P. C. Boggs, si^ye- 
tary, the following communication: 

Afy dear Fox, 

Several times yesterday and today I was on the point 
of speaking to you on a subject which has worried mo for 
some time and particularly so since Lohr’s visit. 

As you probabiy inferred from what Lohr said, ho 
intends to keep in direct contact with all members of the 
staff and hold matters pretty well in his own hands. In 
other words, from what he said and from my knowledge 
(»f Mb methods of work, I am sure ho will thko over prac¬ 
tically all the work you have been doing. 

The question immediately arises—is tliere any need in 
tlie organization for two active hcads-'tho answer seems 
apparent. 

For your own sake it seems that any initiative in the 
matter should come from you, and, best before Lohr actu¬ 
ally takes charge. . . . 

I hope you will believe me when I say that the writing 
of this note has boon the hardest thing I hnve liad to do 
for a long time and that 1 am doing so only in your inter¬ 
ests and for your future protection. 

Sincerely 

B 

I went immediately to Colonel Boggs* office and in¬ 
quired directly if Mr, Lohr had instructed him to write 
the communication. The answer was in the affirmative. 
I told him that the request for my resignation was a shock¬ 
ing thing, received without any forewarning, without 
recognition of need either budgetary or otherwise, that I 
must take time for consideration. 1 failed to see how my 
interests might be served or how I could be protected by 
committing scientific suicide, I could not take the hemlock 
so resignedly. X considered that since 1 was elected by the 
Trustees, only they were competent to terminate the ap¬ 
pointment. 1 wished to know if the request had been 
made with their knowledge and authorization. 

In conversation with Mr. Lohr on 26 July, he renewed 
his request for my resignation. Asked for the reason, he 
stated only that liis method of working called for direct 
approach to the curators, that in essence he intended to 
carry the combined duties of president and director. Ho 
professed deep friendship for me and respect for my at- 
taimnents. He stated that he had delayed his decision on 
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the invitation to become preeidont for two months while he 
pondered the problem of the sovorance of my appointment 
as a necessary eon sequence of his acceptance. Ue in¬ 
formed me tliat ho had discussed this matter with many 
of you, the Trustees, On consultation with the vice-presi¬ 
dent, I learned that he had no knowledge of Mr, Lohr’e 
intention and 1 later learned that others of the Board were 
uninformed. You will know among yourselves how widely 
this intention was known, I stated to Mr. Lohr, and I 
repeat hero, that if this consequence was with Mr, Lohr a 
eino qua non, this fact should have been clearly and un¬ 
equivocally stated to the Board that it might have been 
weighed in arriving at a decision. 

On 2 August twelve members of the staff received from 
Mr. Lohr notice of dismissal from Museum service, to be 
effective 15 August: 


Dr. F. C. Brown 
Dr. C. II. Moulton 
J. A. Folse 
R. B, May 
Trent Sanford 

Helmuth Bay 
John A. Maloney 
Miss Mary B. Day 
Erik Fenger 
Harry Berkowitz 
Walter Baggoson 
Emil Rauschenberg 


Curator of Physics 
Curator of Chemistry 
Chirator of Power 
Curator of Transportation 
Curator of Architecture and Civil 
Engineering 
Asst. Curator—Forestry 
Public Relations 
Librarian 

Staff Engineer, Electrician 
Assistant to Mr. Fenger 
Asst, in Engineering Department 
Shop Foreman 


1 could speak a strong word for each person dismissed, 
for the curators of physics and chemistry, men of scholarly 
attainments, each with the Ph.D.; for Mr. May, who has 
had peculiar success in enlisting cooperation of the trans¬ 
portation industries; for Mr. Sanford, an architect of rare 
artistic taste. It is perhaps most difficult to see how Mr. 
Folse, the ablest and most versatile engineer on the staff, 
can bo spared. His revision of the heating and ventilating 
system resulted in savings in cost of installation of many 
thousands of dollars and more than his salary in annual 
operating costs. He has served the Museum devotedly for 
twelve years. Similar commendation might be made of 
Mr, Fenger, whoso careful attentioff to the electrical cir¬ 
cuits has resulted in great savings. 

When the first university of the world, as we now think 
of a university, was organized, at Alexandria, the library 
was an essential feature. For a thousand years, this 
famous library and associated museums and lecture halls 
was the center of world culture. Mr, Lohr's dictum to 
close the library, his dismissal of the librarian, is in 
strange contrast to the enlightened Alexandrian practice. 
I can assure you that the library had i)articular appeal 
to Mr. Julius Rosonwald. Miss Mary B. Day, who has 
been in charge of the library from its beginning and 
responsible for its excellent organization, is a technical 
librarian of high efficiency. Alexandria was great be- 
cause scholars were there; Euclid, Archimedes, Apollonius, 
Theon, Hypatia, Diophantus, Hero, etc. The Museum of 
Natural History in New York, the Smithsonian Institu¬ 
tion, the Field Museum are notable because scholarly men 
have made them so. [Salesmanship can bring support to 


educational and cultural institutions, but the devotion of 
scholars gives them their character.] 

Surely, as the Museum is about to open, there can be 
no intention to lesson the activity of the publicity depart¬ 
ment. Why then should Mr. Maloney, a gifted writer, who 
has served the Museum for twelve years, who enjoys happy 
relationships with the press, who is familiar with every 
phase of the Museum ^s development and affairs, be dis¬ 
missed 7 

Why should any of these dismissals be made at this 
time when the energies of all were being devoted to the 
final phases of preparation, when the dismissals sever 
many valuable contacts, lessen the impetus of the final 
drive? It is unfair that these persons are deprived of the 
privilege of welcoming the eager public to the halls they 
had given their talents to prepare. Why were they dis¬ 
missed smnmarily at a time when there are no openings 
for university appointments? What was the basis for the 
arbitrary selection? It is difficult to discern reasons 
which would deprive five departments—I’hysics, Chem¬ 
istry, 1*0wor, Transportation, Architecture and Civil En¬ 
gineering—of their curators while three men arc retained 
ill the Department of Geology and Mineral Industries, 
and a fourth whose sole training is in that field. Though 
I, as director, was specifically assigned *^full charge . . , 
of the operations of the Museum staff, I was not con¬ 
sulted in regard to the dismissals, either us to plan or the 
designation of individuals to go. Mr. Lohr knew very 
few of the dismissed group personally and none more than 
sliglitly, knew nothing directly of their characters or 
potentialities. If one were to look for the person who 
served as an analogy for Madame Defargo of the Reign of 
Terror, he would not have far to seek. 

1 did not have an opportunity to protest against the 
dismissals, but I do now protest vigorously, and protest 
also against the usurpation of authority specifically re¬ 
posed in the director. 

Construction on many exliibits has been interrupted, 
plans have been laid aside, preparation delayed, my in¬ 
structions to the shop have been countermanded without 
consultation with me or even notification. The president 
announces that bo will review all exliibits. Architects 
and ‘' exhibits experts' * have been called in to assist, * * All 
labels will be rewritten’^ and reprinted. This moans 
expensive delay and direct cost, which scarcely parses with 
the note of **drastic reductions for budgetary reasons.*’ 
The shop force, which had been greatly reduced with the 
tapering off of work, has now been increased to effect tlie 
ordered alterations. May I say that at the time of Mr. 
Lohr’s arrival the exhibits for the area proposed to be 
ready at the opening were nearing completion. 

1 believe that the trustees would wish to visit the 
Mt^onm and see with their own eyes the character of 
exhibits and stage of preparations before accepting as 
necessary drastic revision of plans, to review carefully 
the initial basic principles wliich for twelve years have 
been rigorously adhered to before casting them aside. 

The president has stated to me that ho proposes to add 
certain persons [with promotional talents] to the staff. 1 
foresee a gradual infiltration till presently the '^budgetary 
need for reduction** will assume a different aspect. 
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Wliat has taken place in your Mueeuin in those ^rst 
da^s of Mr. Lohr’a presidency in an aeiuiult without 
parallel and without precedont in any American cultural 
institution. It is an affront to the intolligonco of the 
community. It has started unfavorable comment in the 
Bcientifie world; it has been termed a ^'bliUkriog^* and 
‘'Naziism'* in the public press. If this dictatorial action 
can be tolerated in this Museum of Thought, in whose 
founder's character the keynote was the recognition of 
human values, what hope is there for American instilu 
tions in general f Kuthlessnoss can not in any guise be 
construed as a virtue. 

I am your appointee, duly elected. In coming to the 
Museiim I left a post in a worthy institution, resigned a 
civil service appointment with assured income and retire- 
ment allowance. 1 am fully aware of tho ‘Hhirty days' 
notice" clause in the letter of appointment, but surely 1 
was justified in the expwtntion of security of tenure which 
prevailed in every similar institution of the world until 
violated by Nazi and Fascist practice. 

There has been no charge or intimation that I have been 
inefficient or incompetent, inattentive, careless, negligent, 
slothful, recreant in any wise in the discharge of my 
duties. Til ore can be no cliargo of failure; to cooperate 
with the new regime, for I have been given no oppor¬ 
tunity to cooperate. I have given the sumo devotion to 
tho Museum that in other years I gave to my university 
and observatory, and in military service to my country. 
I linve taken pride in participating in the develojiment 
of the Museum to an institution of beauty, power, and 
nobility. I have striven to interpret science so that wo 
might apply wisely the powers it has provided, that we 
might know its spiritual value, and adopt its severe code 
of honesty and forthrightness. 

If you, the trustees, believe that the Museum needs no 
longer tho guidance which I have provided and have 
sought to mako vigorous yet thoughtful and considerate, 
if you feel that you can not stanchly support your ap¬ 
pointed director in the discharge of his duties as you havo 
defined them, then perhaps you may wish to construe this 
Statement as a resignation. I trust that the board in 


taking action will be represented by mure than a bare 
quorum. 

Tho strength of the ideals of this institution and civic 
pride of Chicago are such that the Museum can not perish. 
In other days I have said to you that its purpose bo clearly 
fulfils a need that support will flow to it naturally. It is 
not necessary to dismiss many men of loyalty and in¬ 
tegrity, to cut close to its very heart and see it survive 
to prove that it has vitality. 

In another place I wrote; 

We trust that this Museum may promote* 
friemdly understanding and meetual respec.t 
among thoBo who emgage in research, 1 hose 
elmrged with the development and management 
of new and established enterprises, those who 
invest their savings in them, the skilled work* 
men, and tho general public. We hope that this 
institution nmy kindle in some youth the spark 
of genius, supply the cIuoh to the solution of 
many problems, give to some craftsman the in¬ 
spiration for invention, and to all who come 
within its walls realization of tho majesty of 
thought and the nobility of labor. 

The thought was expressed as a trust and a hope, but 
perhaps you will hold in mind that this was in reality my 
creed. In it you will find no grain of personal ambition, 
but rather the spirit of cooperation, tho aspiration that 
our Institution might be a factor in promoting mutual 
understanding and uninterrupt(*d progress, I shall stand 
ever ready to aid in its fulfilment. 

I bad had expiessions of regret and disapproval of 
Mr. Lohr^s action iroin some of ilie Tnisteea but I felt 
Ihiit if the Tru.stees were faced with an impasse as be¬ 
tween the President and Director they would vole to 
sustain the newly elected (jfflcial. The statement was 
construed as a resignation and as such ii was accepted 
“effective at the close of business of September 30, 
1940." The Trustees further adopted a resolution com¬ 
mending my energetic directorship and in recognition 
thereof authorized and directed the pri^idont to pay 
to me “a sum equivalent to six months’ salary." 

Phiup Fox 
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TICK-BORNE HUMAN ENCEPHALITIS IN 
^ THE EUROPEAN PART OF USSR AND 
SIBERIA 

Within recent times a new virus disease of the cen¬ 
tral nervous system in man, the verno-aestival or tick- 
borne encephalitis, has been discovered and investi¬ 
gated in tlie Soviet Far East.^ 

1 (1) A. G. Panov, Z. nevropatoh i psikhiatr.f Moscow, 
7: 6, 18-32, 1038; (2) A. N. Bhapoval, Ibid., It 10, 74^ 
80; (8) E. N. Levkovich, A. K. Bhubladze, M. P. Ohu- 
mflkov and K. D. Soloviev, Arkh, Biol, Nauk^ 52: 1, 162- 
183, Moscow, 1^38; (4) M. P. Chumakov and 8, G. Glad¬ 
kikh, Bull, Biol, et Med* Exp. USSB^ 2-3, 7, Moscow, 
1937; (6) M. P, Chumakov, Z, Mihroh. i Epidem. Moscow, 
N ^ 1939; (6) A. A. I^orodineov, E, N, Pavlovsky, 
M. B, Krol, et al.i R^rti to the Union Microbiol. Oonf., 
1939 (in prow); (7) L. A. Silbor, V. L. Olshevskaya, 
et ol., Afhk Biol Navk., 66: 2, 1939. 


The peculiar features distinguishing thi.s variety of 
encephalitis from similar varieties, i.e., the North 
American (St. Louis) atid the Japanese summer- 
encephalitis, concern, first of all, its epidemiology. As 
a matter of fact it is transmitU‘d by a peculiar vector, 
tho Ixodes ticks {Ixodes persulcatnSf Schulz, 1930, et 
al) which were shown to carry the virus and to infect 
humans through a bite. 

The disease is to a certain extent endemic for certain 
woody localities affecting mostly people engaged in 
forest work. 

The maximum incidence falls on the end of May and 
the beginning of June preeedbig (in distiuction to the 
Japanese and St. Louis encephalitis) the hot season 
and the mass appearance of mosquitoes. The causa- 
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tive agent of the disease, the neurotropie filterable 
vims,^ closely reaemblea in all its properties that of 
St. Louis and of the Japanese encephalitis except for 
its antigenic structure and certain other pccularities. 

So far it has generally been accepted that the tick- 
home encepbalitis of man occurs only in thick forest 
(taiga) of the Far East. This view is partly refuted 
by our findings that similar diseases may occur beyond 
the woodland zone of the European part of tiie Soviet 
Union. The question is thus raised as to a more wide 
occurrence of these diseases, not only in the Soviet 
Union but in other countries as well, where the corre¬ 
sponding natural conditions and the Ixodes ticks are 
present. 

In examinmg, May, 1939, two sera of blood of 
humans recovered from the so-callcd atypical polio¬ 
myelitis of adults (Perm district) the senior of the 
writers found a high content of antibodies to the Far- 
East strain of the virhs of the tick-borne encephalitis 
of man. 

This finding led us to a more extensive viruaological 
(Chumakov) and clinico-epidemiological examination 
of the affections of the central nervous system diag¬ 
nosticated as '^atypical poliomyelitis,” ^^serous menin¬ 
gitis,” “post-grip encephalitis,” the “Kojevnikov epi¬ 
lepsy,” etc. 

Through the collaboration of local neuropathologists 
we have learned that in several districts of the Soviet 
Union (Belarussia, Perm, Kirov, Sver(Uovsk, Chelia- 
binsk district, Western Siberia, etc.) there occur every 
year, sporadic cases and small localized outbreaks of 
diseases that are quite similar in the clinical picture 
and epidemiology to the Far East tick-borne vemo- 
aestivd encephalitis. Numerous tests of the sera of 
typical reeonvalescents invariably gave positive results 
as regards neutralization of the vims of the tick-home 
encephalitis. 

The disease is cliaracterized by acute beginning high 
temperature, vomiting, meningeal find general cerebral 
phenomena, obscured consciousness and frequently by 
the development of flaccid parescs, paralyses and 
muscle atrophy, mostly of the upper limbs, bracial 
girdle and neck. 

The season of the incidmee is May to September. 
The disease affects wood cutters, hunters and similar 
persons attacked in the forests by the ticks one to two 
weeks prior to the beginning of the disease. 

Numerous ticks, Ixodes persideatiis, were detected 
in the local forests (including those situat^ in direct 
vicinity to large inhabited localities). These ticks 
showed great activity in attaddog man. 

We have succeeded in isolating from the brain of 
three persons deceased from enoephditis and from the 
blood of one patient at the height of the disease, fouy 

» Eeferencos 3, 5 and 7, footnote 1. 


strains of the neurotropic Alterable virus (Ural and 
its neighborhood)« 

A similar virus was also detected in the loeal tiedea, 
Ixodes persulcalus, which proved naturally infected at 
oil stages of development and readily infected mioo on 
which they fed. Most of the strains (above twenty) 
were obtained through a bite. It was also found that 
these ticks collected at the stage of fasting imago and 
fed on laboratory animals give rise to an offspring 
(larvae nymphs) which contains a highly active virus. 
Hence, in the ticks the encephalitis virus is transmitted 
through the ovum and during metamorphosis; it ap¬ 
parently propagates in the ticks without doing them 
any particular harm. 

In another series of studies carried out in collabora¬ 
tion with N. N. Vorobieva and N, E. Sofronova we 
have succeeded in detecting a similar virus (four 
strains) in the brain of wild rodents killed in the 
endemic focus, viz,, hares and squirrels which are at¬ 
tacked by the ticks—-the virus vectors. 

A large g^roup of strains was studied in detail by 
means of the following additional methods: (1) cross 
neutralization of the virus with specific immune sera 
(of man and animals) and (2) cross vaccination of 
mice against infection. All the isolated strains were 
found to be identical to one another as well as to the 
Far Bast strains of the tick-borne vemo-aestival en¬ 
cephalitis. 

In isolating the virus from humans and animals ad¬ 
vantage was taken of the widely applied method of 
preliminary enrichment of the test material by culti¬ 
vating it on embryonic tissues in Carrel dishes (after 
the Maitlands) or by inoculating into developing chick 
embryos. 

Thus it was shown for the first time that in the Euro¬ 
pean part of USSR and in Siberia there occurs a 
peculiar virus disease, vir., the tick-home encephalitia 
of man. Further study is necessary of ite geographic 
distribution and of its relation, to other neuro-virus 
infections transmitted by inseots. 

M, P. Chumakov 

N. A. SumsKOK 

AiiirUNioK Institute or Expekimental 
M xnioxNE, Moscow 

VITAMIN IN RELATION TO THE 
GROWTH OF GREEN PLANTS^ 

The demonstration of the significance of vitamin "Bi 
in the growth of pea embryos^ and excised pea^ and 
tomato^ roots has raised the qaestion of the role of 

1 Binee completion of these experiments tXie writer kae 
been informed of extensive experimentation <m this 
tion lum in OTogreitf at the United States 
Agriciatme lobmwtories at B^tsriUe, : 

s R. K^l and A. J. Hhogen-Bndt, 
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vitamin in the nutrition of higher plants. The 
point of partioniar interest is whe^er intaet green 
plants capable of synthesiaing this vitamin can profit 
from its additions to an inorganic growth medium. 
This is obviously different from a demonstration of 
the need of eoccised roots or other isolated tissue for 
vitamin as its synthesis in higher plants takes place 
in green leaves under the influence of light^ and this 
vitamin may thus be regarded as another among the 
organic substances for which roots depend on shoots 
for their supply—a relation not dissimilar to the gen¬ 
eral dependence of animals on green plants. 

Bonner and Greene*^^ ^ have investigated the response 
of intaet plants to additions of vitamin Bi by treating 
a number of species grown from seed in soil and 
sand cultures with aqueous solutions of vitamin Bi and 
found that certain plants (cosmos^ coeklebut^ mustard) 
responded with marked increases in growth^ but that 
others (tomato, pea) were unaffected. In general, 
plants responding to additions of vitamin were 
characterised by a low concentration of this vitamin 
in the leaves in contrast with the high concentration 
found in the leaves of plants showing no response. 
The conclusion was readied by these investigators that 
the response of a given species to additions of vitamin 
Bi is governed, in part at least, by the amounts syn- 
tbesuied in the leaves. 

These findings seemed of special interest in the light 
of the experience of this laboratory, where many spe¬ 
cies of green plants have been grown with excellent 
results in metal or glass containers with inorganic 
nutrient solutions. The luxuriance of growth generally 
obtained under favorable environmental conditions 
without the addition of any organic nutrilites has lent 
support to the concept that under favorable climatic 
conditions and with an adequate supply of mineral 
nutrients and good aeration of the root system auto¬ 
trophic plants are not limited in their growth by the 
inability to synthesise rapidly enough any of the essen¬ 
tial organic growth substances. It was deemed desir¬ 
able, therefore, to investigate under our conditions the 
effect of vitamin Bi on several species of plants by 
growing them in carefully controlled nutrient solutions. 

Among the plants selected tomato was already re¬ 
ported to give a negative response hut coeUebur, cos¬ 
mos and mustard a positive response^'* to additions 
of vitamin when grown in sand or aoil.^ In the 
present experiments all plants were grown by the 
Water cnlture method in nutrient solutions of the fol¬ 
lowing oompoaitions: EKO, 0.^5 M, Ca(NOa)s 0.002 

4 Bobbins ami II. A. Bartley, dmsNOtt, 85: 246, 
lUdT 

ff ^r. Bonner imd Bht. Oa*., 100 1 aafi, 1038. 

# and J. Qroi^ Bot Om., tpi; 481, 1080. 

Writer is Indobtei to m B. jr* iCraus and K. C. 
akwr for ifendriiing m coriiMur T>t. James 

to ^ cotos 


M, 0.001 M, (NHJzHPO* 0.001 M, 

K^HPO* 0.001 M, HaSO^ 0.0006 M. (The sulfuric 
acid acidified the phosphates.) A supplementary solu¬ 
tion® furnished 0.6 ppm each of boron and manganese, 
0.05 ppm of zinc, 0.02 ppm of copper and 0.01 ppm of 
molybdenum- The solution was analyzed from time to 
time to insure adequate concentration of nutrients and 
changed as needed. All the cultures save those of 
cosmos and cocklebur were aerated by means of 
sintered glass aerators (preliminajy experiments indi¬ 
cated that these two species did not respond to supple¬ 
mentary aeration under the experimental conditions 
employed.) 

In the light of the known effects of a number of 
elements in minute quantity on plant growth it was 
undertaken to safeguard against the introduction of 
such micronutrients either as small impurities ^n the 
vitamin solution or as chance contaminations in the 
process of adding the vitamin solution to some cultures. 
To this end the special technique for growing plants 
for investigations on micronutrients,® which involves 
the use of Pyrex containers, purified chemicals and re¬ 
distilled water was employed. Furthermore, each addi¬ 
tion of vitamin Bi was acoompanied by a parallel 
treatment with an autoclaved solution of equal concen¬ 
tration of vitamin rendered alkaline (to phenol- 
phthalein) prior to autoclaving. This destroyed the 
activity^® of the vitamin but afforded a means of test¬ 
ing the possible effect of inorganic contaminants. 

With the exception of cocklebur, which was grown 
only during the spring, all the other plants were grown 
at two or more seasons, in a series of successive experi¬ 
ments extending for more than a year. Vitamin Bj 
was added in concentrations of 0.01 mg to a liter of 
culture solution. In some cases 0.05 mg to a liter 
was added, but the results were essentially similar. 
Table 1 gives some representative results, as averages 
of dry weight in grams for each treatment. 

TABI.E 1 



Toma to Lettu ce Cosmos 

Mustard Cocklebur 


snoots 

Boots 

Shoots 

Boots 

Shoots 

1 

Shoots 

33oots 

Shoots 

Roots 

Control 

3.6 0.72 3,4 0.44 0.54 0.07 2.5 0.41 3.3 1.06 

Vitamin Bi 



2.8 0.32 3.6 1.12 

aOded 

3.7 0.72 3.6 0.47 0.58 0.07 

Autoclaved 




Vitamin 



2.7 0.35 4.23 1,09 

Bi adaed 

3.7 0.78 3.1 0.45 0.62 0.07 


^ The compoBition of this supplementary solution desig¬ 
nated A 5 is that of the previously described A4 solution 
(D. I. Arnon, Am. Jour, Bot,, 25: 322, 1936) plus 17,7 
mgs of 85 per cent. MoOb per liter. 

B. Stout and 1), L Arnon, Am, Jotir. BoU, 26: 144, 

1839 - 

io k B. Williams and T. D. Spies,'' VitBinin Bi and Its 
Use ia Modkine, ’’ Macmillan, 1939» 



scmms 


vou m, No. sade 


The results obtained do not support the viefw thatf 
for the species investigated^ intact plants gfrown from 
seed can benefit from additions of vitamin to an 
otherwise favorable nutrient medium. Such fluctua¬ 
tions in dry weight as were obtained are probably 
within limits of experimental error. It appears that 
under the conditions of these experiments the rate of 
vitamin Bj synthesis was not limiting growth for any 
of Urn species investigated or, stated in other terms, 
such differences as do exist in the rate of vitamin 
synthesis among these plants are apparently compati¬ 
ble with their different needs. 

Although these findings ai’e regarded as favoring the 
contention that green plants when propagated under 
favorable conditions from seed are capable of syn¬ 
thesizing adequate iunounts of vitamin Bj, they do not 
bear directly on the question of the effect of vitamin 
Bj on the rooting of cuttings.^ ^ An important dis¬ 
tinction should be made in this connection between 
sexual and vegetative propagation. The seed is a 
storage organ for vitamin Bi (and is valuable for that 
among other reasons in animal nutrition) and other 
growth and food sub.stance8 essential for the initial 
growth of the seedling, which soon embarks on photo¬ 
synthesis, inorganic nutrient absorption and the other 
metabolic activities of the growing plant A cutting, 
on the other hand, is a vegpetative organ, not character¬ 
ized by the storage of nutritive and growth substances 
to tlie extent observed in the seed. Cuttings of differ¬ 
ent spciues, or for that matter cuttings of the same 
species, taken under varying conditions may differ in 
vitamin content which in some cases may conceiv¬ 
ably become u limiting factor in root development. 
Thus the beneficial effect of vitamin Bj on the rooting 
of certain cuttings is not inconsistent with the finding 
that, when propagated from seed, green plants are 
capable of synthesizing their own vitamin Bi require¬ 
ments. In the light of the observation that in higher 
plants vitamin Bi is synthesized^n the green leaves 
under the influence of light® it is interesting to note 
that the presence of leaves on cuttings usually pro¬ 
motes root fonnation.^2 

This discussion is baaed on work done with several 
species of plants grown under favorable nutrient and 
climatic conditiotis. Whether under conditions adverse 
to the synthesis of vitamin these and other plants, 
even when grown from seed, may respond favorably 
to additions of vitamin Bi from without, is a question 
of potential agricultural interest which can not be 
answered definitely at this time. Evidence was ob¬ 
tained, however, to show that several widely differing 
species, when grown from seed under favorable con- 

11 S'. W. Went, J, Bonner and 0. C. Warner, SoiKNCE, 
87: 170, 1038. 

Beview by H. L. Pearse, Imp. Bur. Hort. and PlantU' 
tion Crops, Tech. Com. 12, 1939. 


ditions, are not limited in their growth by an inher¬ 
ently Ichv rate of vitamin Bi synthesis. 

D. I. Abkon 

TTnivkrsity of Oalifoenu 

SOME DIFFICULTIES ENCOUNTERED IN 

THE EXTRACTION OF GROWTH HOR¬ 
MONES FROM PLANT TISSUES^ 

Although there are nearly as many nmthodfl of 
extracting plant growth hormones (auxin) as there are 
investigators, there is no satisfactory quantitative 
method. For over two years the author has been en¬ 
gaged in studying growth hormones in a number of 
plants, and during that time he has tried out many 
of the existing methods. Van Overbeek^s® method has 
been used as the standard against which the others have 
been compared. It has proven to be as satisfactory 
as any, but it does not extract the auxin quantitatively 
from the material under investigation. The trouble 
has been that only after weeks or months of extraction 
was a point reached where no more auxin was obtained 
from the material. 

The auxin assay has been carried out in the usual 
way with Aiwna ooleoptiles under standard conditions 
of humidity and temperature and calculations made 
according to the equation formulated by Van Over¬ 
book. In his publication of the method, Van Overbeek 
stated that he obtained complete auxin extraction in a 
period of 24 hours, and that succeeding periods gave 
no further active material. The writer has not found 
this to be true with his material, even when the extrac¬ 
tion was done on an agitator, as shown in Table I. 

TABUS I 

Auxin Contbnt in Ovahieb of the Sunflower. Thb Auxin 

CONUENTBATION IB DENOTED IN THKMS OF InDOLB AcBTIC 

Acid Equivalents, and tub Fiuuhrb are Qamuab 
Per KQ of Fresh Material 


Extraction 

Time of 
extraction 

In hours 

Amount 
of auxin 
obtained 

Hi 

Amount 
of auxin 
obtained 

Hfl 

1 

37 

0.6 

2.22 

2 

25 

1.74 

1.46 

3 

26 

0.81 

0.97 

4 

27 

0.70 

0.77 

6 

37 

1.04 

1.81 

6 

46 

1.21 

1.63 

7 

27 

1.17 

0.76 

8 

24 

1.36 

0.44 

9 

20 

0.74 

0.99 

10 

22 

0.86 

0.08 

11 

23 

0.41 

1.22 


ifote: I>urinff the uext two weeks several more extractioiu 
were made auo each showed the presence ot auxin. 


Table II gives the data from an experiment with 
young tomato plants. 

These two experiments are typical of the many that 
have been performed during the past two years. It is 
obvious that not all the auxin, which is Anally extracted 

I This investigatioii has been financially aided by the 
Horace H. Backham Trust Fund of the University of 
hiichigan. 

8 J. Van Overbeek, Proo. JVa/. Acod. Bou, 24: 42-4tt. 
1938. 
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TAWB II 

Axixin Content in Tomato Ssbolivoe. The Aojcik Concem 
T ftATJON IB DBNOTBD IK TSEME OF iKOOtE ACETIC ACIO 
BQDIVAI^KNTB, and the FIODEBS ARB Gammab Per 
KQ Fbbbh Material 


Urns of 
extraction 

Cone, of 
auxin 

Time of 
extraction 

Cone, of 
auxin 

1939- 




4-10 

3.98 

8-27 

1.70 


*1.00 

9-18 

0.55 


•1.82 

25 

1.07 

15 

1.87 

10- 3 

0.60 

22 

2.27 

7 

1.00 

20 

0.97 

14 

0.96 

5- 4 

1.00 

24 

0.70 

11 

0.91 

11- 4 

1.30 

21 

1.07 

18 

1.95 

25 

0.78 

21 

1.91 

30 

1.30 

28 

0.5 

6- 5 

1.31 

12- 8 

1.54 

7 

1.12 

15 

0.74 

15 

1.03 

1940- 


7-13 

0.68 

1- 5 

0.93 

in 

1.36 

10 

1.47 

10 

1.21 

27 

1.0 

21 

1.20 

2-10 

1.33 

24 

1.50 

20 

1.24 

27 

1.50 

27 

1.76 

31 

O.OC 

8- 0 

2.39 

8- 4 

1.17 

23 

2.60 

0 

2.29 

4- 8 

2.50 

14 

tl.62 

6- 0 

3.60 

17 

1.58 




* Befiuxed 4i and 3 hours, respectively, 
t Material frozen and ground nnely. 


from a lot of plants, waa there in an active form at 
the time the plants were collected. 

DnBuy^s“ method of extracting the frozen and 
ground plant material with cold water has not been 
found to be satisfactory. Avei^'s* recently published 


method of extraeting with aiodiol, ^diile satisfactory 
with dried oom, does not work with fresh plants. 
Thimann" used chloroform os a solvent, and in an ex¬ 
periment witii MaivavisGm ap. it has been compared 
with ether. The total auxin obtained in 14 extractions 
waa neariy twice as great with ether as with chloro¬ 
form. 

Table III shows the importance of proper dilution. 
TABLE HI 

Influence of Dilution upon the Apparent Amount of 
Auxin Obtained. The Auxin Concentration is De¬ 
noted IN Terms of Indole Acetic Acid E(miVA- 

LBNTB, AND THE FIGURES ARE GAUMAS PER KG 

OF Fresh Material. Tub Amount of Ma¬ 
terial WAS THE Same in All Deter¬ 
minations 



Amount of acar In cc added to the extract 


.6 

.7 

1.0 

1.6 

2.0 

2.00 

3.20 


3.04 

5.00 



3.84 

7.06 



3.38 

4.10 

6.32 

0.28 

2.49 


3.72 

6.07 

5.94 


Of the solvents used ether seems to be the best, but 
it does not extract all the auxin except after many 
extractions. Care must be taken to have proper dilu¬ 
tions. This has previously been discussed by Went 
and Thimann with respect to indole acetic acid but not 
jireviously stressed with extracted material. 

Felix G. Gustafson 

University or Miohiqan 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE METHOD OF OBTAINING PURE 
CULTURES OF EMBRYONIC HEART 
MUSCLE 

A BRIEF statement concerning the cultivation of em¬ 
bryonic chick heart muscle m vitro may serve a two¬ 
fold purpose, adding to the data available on the 
tolerance of tissue cells from warm-blooded animals to 
subnormal temperatures^ and suggesting a possible 
method of obtaining pure cultures of embryonic heart 
muscle. 

* Fragments of 8-day embryonic chick heart muscle 
were explonted to a medium consisting of 1 drop of 
fowl plasma (dil. 2:1 with Tyrode solution) plus 2 
drops of freshly prepared 8-day embryonic juice (dil. 
1: 2 with Tyrode solution). One culture of a limited 
series remained in the incubator continuously for a 
period of 18 days wiHiout renewal of the nutrient 
medium.' The temperature during incubation varied 
between 33®-36° C. 

Microscopic examination of the living culture on the 

4 H. G. DuBuy, Jowr. Agr, Mes>, 66: 165-158. 1988. 

4 G. 8. Avery, Am. Jour. BcU, 26 : 679-682. 1989. 

t A, Fiaaher, Arch. /. ewper, ZeUforsoh., Bd. 2, S. 303- 
$06, 1925-26; L. Bucoianti, Wd., Bd. 11, S. 397-423, 
1981; E. F. etilwoll, ibid., Bd, 21, 8. 447-476, 1938; D. C. 


eighteenth day of cultivation revealed a network of 
refractile cells which were contracting vigorously. 
The nuclei of the cells appeared unusually clear with 
particularly prominent nucleoli. Connective tissue 
cells had entirely disappeared from the culture. 

Microscopic examination of the fixed and stained 
preparation (Champy-KuH process followed by Hei- 
denhain’s iron alum liaematoxylin method) showed that 
histodifferentiatiou had not taken place. No striated 
myofibrils were present in the network of cells. There 
was an accumulation of uniformly fine fat droplets in 
a relatively small number of cells, while a still smaller 
number contained large vacuoles. The nuclei of the 
vacuolated cells showed evidence of degenerative 
changes. No mitotic figures were present. 

The fact that the muscle cells remained functional 
while all types of connective tissue cells degenerated 
suggests a simple method of obtaining pure cultures 
of embryonic chick heart muscle. The more usual 
method of subdividing cultures at the time of trans¬ 
plantation is worthless in the case of heart muscle, 

Hetheriagton and J. C. Craig, Jour, of Cell, and Comp. 
Phys., 14; 197-203, 1989. 

s K. V, Thimann, Jour. Qen. Physiol, 18: 23-34. 1934. 
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fiince disturbance- of tensionbl stresses set tip witbhi 
the culture leads to the eventual degeneration of the 
muscle edls.^ • 

E. Frances STiLWKiiL 

WoicAN^B Medical Oolleqb 
or Pennsylvania, Philadelphia 

EVALUATION OF ISOBUTYL METHACRY¬ 
LATE POLYMER AS A MOUNTING 
MEDIUM 

Apparently on the strength of the recent article by 
O'Brien and Hance^ regarding the use of isobutyl 
methacrylate polymer as a mounting medium for cov¬ 
ering histological sections^ a scientidc instrument and 
supply company has stocked the material and has 
recommended it in the house organ of the company. 
Inasmuch as tlie article of O'Brien and Hanee is mis¬ 
leading, I should like to refute their claims to the end 
that many mioroscopists might be spared disappoint¬ 
ment. 

A year and a half ago I acquired some isobutyl 
methacrylate monomer. Shortly thereafter I found 
that the polymerized material is not satisfactory as a 
mounting medium either -with or without a cover glass. 
It does not adhere as well to glass as do the other 
resins used. This is, admittedly, of slight import if 
the slides ore handled with ordinary care. Certain 
stains are faded rapidly by it. It softens and decom¬ 
poses at relatively low temperatures. Hence slides 
covered with it can not be used in a carbon arc pro¬ 
jector unless precautions which restrict the usefulness 
of the projector are taken to keep the point at whieh 
light is directed from getting hot. 

The fourth, and major, objection to isobutyl metha¬ 
crylate polymer is the fact that its refractive index, 
1.477, is much lower than that of any of the tissue 
elements which remain in an ordinary animal tissue 
section prepared for histological work. For example, 
the refractive index of unstaine(b*i 8 itriated muscle after 
being treated as in ordinary histological procedure is 
1.537 0.003. The refractive index of stained tissue 

is still higher than that of imstained tissue. The rela¬ 
tively great difference between the refractive indices of 
tissues (mainly denatured proteins) and isobutyl 
methacrylate polymer accounts for the observation of 
O'Brien and Hance that their preparations were 
“somewhat more brilliant when viewed under the 
microscope tlian arc specimens mounted in Clarite/^ 
The brilliancy is simply the general effect of the Beoke 
line,® which is undesirable, at least for moat mioro- 

» 0. M. Goss, AreK /. exper, ZellfornoKf Bd. 12 , S, 233- 
248, 1932; E. F. Stilwell, ibid., Bd. 21, 8 . 447-476, 1938. 

iH. 0. O'Brien and B. T. Hance, Science, 91; 418, 
1940. 

2 A short diHcuBsion of the Beoke line can be found ^ 
A. N. Winchell, ^^Elemonte of Optical Mineralogy,” PaiPt 
I, 6 th ed., John Wiley and Sons, Inc., New York, 1M7, 


soopioal work including photbinierograpby. Xiuuonudk 
as tbe ooiicentration of ^ stain jm the tissue is low, 
^'the dispertjjfon curve, refracth^ {n) plotted 

gainst wave-length (i.), will be nearly regular. The 
ideal medium for stained sections would be one for 
which the dispersion curve, n plotted against ^ is the 
same as the dispersion curve for the stained tissue. 
The stained tissue elements then would be opaque only 
because of their absorption of light of certain wave¬ 
lengths. This ideal medium can not be realized be- 
eauae the different tissue elements of the section do 
not have the same dispersion curves, and indeed the 
same elements of a given section may vary slightly 
among themselves. For practical purposes, a mount¬ 
ing medium should bo used which has a refractive 
index for the D line of the spectrum as close as pos¬ 
sible to that of most of the stained tissue elements. 

From the point of view of refractive index alone, 
Clarite X is the best mounting medium on the market 
for critical work with animal tissues. Its refractive 
index is 1.567. This is very slightly lower than that 
of most stained elements, but is appreciably closer 
than any other medium available. Also, if there are 
any unstained or faintly stained elements in the section 
they are less apt to be missed with Clarite X than with 
Ciahtc, gum damar or Canada Balsam inasmuch as 
the refractive indices of the latter three are much 
closer to the refractive index of unstained tissue ele¬ 
ments than is Clarite X. Clarite has an index of 1.544. 
Sections mounted in it can be distinguished readily 
from those in Clarite X upon examination under the 
microscope. The refractive index of gum damar is 
1.542. That of Canada Balsam is still lower, 1.535. 
The refractive index of isobutyl methacrylate polymer, 
1.477, is quite low in comparison to the above, and 
makes the material of little use as a mounting medium 
except possibly in special cases where a very low re¬ 
fractive index is desired. 

Richard A. Groat 

UNivKsfliTY or Wisconsin 
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REACTIONS PRODUCED BY NEUTRONS IN 
HEAVY ELEMENTS' 

By Dr. ENRICO FERMI 

PROFESSOR OF PHYSICS, COLUMBIA UNIVERSITY 


The nuclear reactions produced by neutron bom- 
^bardmenfc in heavy elements can be conveniently de¬ 
scribed, according to Bohr, with the assumption that, 
as soon as the bombarding neutron strikes the nucleus, 
it is ineorporatod into the nuclear struotare with the 
formation of the so-called compound nucleus. This is 
a relatively stable system in the sense that its lifetime 
is very long compared wiGi the frequencies of nudear 
particles; in an absolute sense, however, the lifetime 
is very short, being sometimes of the order of 10'^* 
seconds and smnotimes much leas. 

The ultimate result of the nuclear reaction depends 

1 Presented in a sympeslnm on Nuclear Posies/* at 
the TTniversIty of Pennsylvania Bicentennial dbnference, 
September 19* 


upon the way in which the compound nucleus further 
disintegrates. And this mode of further disintegra¬ 
tion depends in its turn, for any given nucleus, essen¬ 
tially upon the energy content of the compound 
nucleus. When the bombarding neutrons are slow the 
energy of the compound nucleus is equal to the bind¬ 
ing eneigy of the neutron in the nucleua. Apart from 
irregular fluctuations from nucleus to nucleus, this 
binding energy has u general variation with the atomic 
number and is a maximum for elements of atomic 
weight about 40 where it is in the average about 9 Mev. 
Prom there on it decreases more or less regularly up 
to the heaviest elements where it attains an average 
vedue of about 5 Mev. If the bombarding neutrons 
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are fast, their kinetic energy must be added to the 
binding energy to obtain the total excitation energy 
of the compound nucleus. 

The compound nucleus can loose its excitation energy 
by emission of some particle (neutron, proton, alpha 
particle or photon) or, in the case of the heaviest 
elements, thorium, protoactinium and uranium, it may 
disintegrate by fission into two approximately equal 
parts. Apart from this latter case, the most probable 
processes for medium Aveight and heavy elements is 
the emission of photons and of neutrons. Emission 
of protons and of alpha particles requires a much 
greater energy on account of the Gamow barrier of 
potential that the particle must overcome before com¬ 
ing out of the nucleus. Furthermore, in a nucleus 
containing one hundred or more particles, even when 
this energy is available, it is unlikely that it should 
all be concentrated in one single alpha particle or 
proton in order to give to it a sufficient energy to 
escape from the nucleus. It is much more probable 
that a neutron should be emitted instead, since a much 
lower concentration of energy is sufficient in this case. 

The relative probability of the emission of a photon 
or of a neutron depends mainly on the energy. When 
the energy is barely larger than the binding energy of 
the neutron, as in the case of bombardment with slow 
neutrons, a photon is usually emitted. If instead the 
energy of the compound nucleus exceeds by a consid¬ 
erable amount tlie binding energy of the neutron, as 
in the case of bombardment with fast neutrons, the 
emission of a neutron from the compoiuid nucleus 
becomes the most probable process. Even when the 
excess of energy is very large it is improbable that 
the outcomiug neutron carries away all the energy that 
is available; indeed one can expect theoretically that 
the escaping neutron has a small probability to come 
out with an energy in excess of 2 Mev. In most cases, 
therefore, the nucleus remaining after one neutron has 
been emitted by the compound Qpcleus will still be in 
an exeikd atate. The emission of one or more pho¬ 
tons or, when the residual excitation energy is suffi¬ 
cient, of a second neutron ({n,2n)-reaction) will tlmn 
occur before the nucleus reaches a stable configuration. 

Compound nuclei of tlie very heaviest elements may 
also disintegrate by fission. This form of disintegra¬ 
tion is made possible by the large amount of energy 
released by splitting a heavy nucleus into two approxi¬ 
mately equal parts. In this respect wo may say that 
all heavy nuclei are unstable. Their practical stabil¬ 
ity is, however, insured by the fact that the two fission 
fragments must overcome a practically impassable 
Gamow barrier for separating. In the case of uranium 
and thorium the height of this barrier is not so large 
any more and what prevents spontaneous fission is 
probably the large mass of the fission fragments which 
gives a very low penetrability even to a barrier which 


is not very high. The relatively low excitation due to 
the arrival of a neutron is sufficient in these coses to 
excite the compound nucleus in a state above the top 
of the potential barrier or so near the top that the 
fission process becomes possible. It should bo noticed 
in this respect that the bare extension of the Gamow 
mechanism of the potential barrier is probably not 
the only one that is responsible for the high stability 
of uranium with respect to the fission process: prob¬ 
ably also other factors, as, e.g.^ the low probability 
that the nucleus should take such a configuration as to 
make possible the transition into two fragments, play 
an important role in ensuring this stability. 

It l‘ollow’8 from tliis discussion that the most prob¬ 
able types ot nuclear reactions in heavy elements 
under neutron bombardment are the following: 

(ii, 7), produced osj)ecially by alow neutrons. 

(n, 2n), produced only by very fast neutrons. 

Fission produced only in the heaviest elements by fast 
and, in one case, also by slow neutrons. 

Uranium ia a typical example of this behavior be¬ 
cause in this element all thw types of reactions are 
observed. The (n, y) reaction was discovered by Hahn 
and Meitner, who recognized that among the active 
products produced in uranium by neutron bombard¬ 
ment one, with a period of 23 minutes, produced by a 
typical resonance process, is carried by an isotope of 
uranium. The assignment of the atomic weight of 
this isotope as 239 has been confinnod by direct ex¬ 
periment by Nier, B(K>th, Dunning and Grosse. U 239 
disintegrates into an isotope of element 93, which is 
also radioactive with a period of 2.3 days as proved 
by the investigation of Abelaon and McMillan. When 
uranium is bombarded with very high energy neutrons 
an (n, 2n)-reaction may take place whose final result 
ia the formation of an isotope 237 from the main iso¬ 
tope 238 of uranium. This nuclear reaction has been 
recently reported by Nishina aod others by McMillan; 
they found for this isotope a period of 7 days. The 
most interesting reaction produced by neutrons in 
uranium is the fission process, which occurs both in 
the isotope 238 and in the rarer isotope 236. 

Since the fission process has been the object of 
many discussions I shall limit myself to the considei*- 
ation of only one aspect of this phenomenon. The 
chemical investigation of the radioactive products of 
fission has proved the existence of a very large number 
of radio-elements indicating that the fission can occur 
in a number of different ways. We are thus led to 
the conclusion that after the compound nucleus is 
formed by adding a neutron to uranium the actual 
splitting of the nucleus may lead to different pairs 
of fragments; each one of them gives rise to a chain 
of radioactive elements having in the average 3 or 4 
elements. It has been early recognized that the simple 
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theory of the fission process fails to represent cor¬ 
rectly the results in so far as the splitting does not 
occur into two equal fragments but rather into frag¬ 
ments in which one is somewhat lighter and one is 
somewhat heavier. We have therefore to distinguish 
between a light and a heavy group of fragments. Pre¬ 
sumably a fragment belonging to the light group and 
a fragment belonging to the heavy group are emitted 
in the same act. The problem arises now to determine 
what percentage of the fissions of uranium gives rise 
to the formation of a certain radioactive product or 
rather of a certain radioactive chain. Since it is ex¬ 
pected that in every fission a chain belonging to the 
heavier group and a chain belonging to the lighter 
group are formed we would expect a total percentage 
of 100 per cent, for each of the two groups, except for 
the improbable direct formation of a stable fission 
fragment. Since very little quantitative information 
is available as to the relative intensities of the various 
fission products, Anderson, Grosse and I undertook 
last spring a systematic investigation of this problem. 
Our purpose was to make a preliminary survey, and 
the results obtained so far cover most of the known 


radio-elements of the heavy group. The method used 
consisted in comparing the intensities of various radio¬ 
active products obtained by chemical separations from 
uranium samples irradiated under standard conditions 
and for a known length of time with the Columbia 
cyclotron. A known fraction of each radio-element 
was separated and brought near a counter; the activity 
was deduced from the number of counts, corrected in 
order to take into account the absorption by the coun¬ 
ter walls and the various geonictrioul factors. We 
have thus been able to assign the percentage of fissions 
of most of the chains of jractions belonging to the 
heavy gi*oup. They vaiy from a minimum of about ,1 
per cent, to a maximum somewhat over 10 per cent. 
The percentages found so far for the heavy group do 
not add to a sum of 100 per cent, but rather to about 
one half of that. Apart from experimental errors, 
which can be quite considerable in measurements of 
tliis kind, tliis fact is probably due to the incomplete 
chemical investigation of this group. They indicate 
that probably some more radioactive elements of the 
heavy group, possibly belonging to the rare earths, 
have yet to be discovered and analyzed. 


MENTAL HEALTH’ 

By Dr. ADOLF MEYER 

TIIK JOHNS HOPKINS HOSPITAL 


The symposium on Mental Health before the Ameri¬ 
can Association for the Advancement of Science, 
December, 1938, is a document of considerable interest 
and importance to a wide range of students, workers 
and organizers. 

It is brought before us by the original organizer of 
the program, Walter L. Treadway, assistant surgeon- 
general in the Department of Public Health, assisted 
by Nolan D. C. Lewis, director of the New York Psy¬ 
chiatric Institute—connected with the Columbia Uni¬ 
versity Medical Center; Abraham Myerson, the head 
of a research group in the Boston State Hospital; a 
statistician in this domain in the person of Joseph 
Zubin, of the New York Psychiatric Institute; Harry 
Stack Sullivan, for years active in bringing anthro¬ 
pology and the study of personality together under a 
lead of psychiatry; Clarence M. Hincks, then the head 
of both the United States and the Canadian National 
Committees for Mental Hygiene, and Franklin G. 
Ebaugh, who has done so much for the organization of 
psychiatric education, in chaige of the pertinent divi¬ 
sion of the National Committee, and head of the 

I Publication of the American Association for tho Ad* 
vancomont of Science, No, 9, Edited by Forest Bay 
Moulton and Paul O, Komora. 470 pp, Lancaster, Pa.: 
The Soience Press. 1989. $3.00. 


psychiatric department of the Colorado University 
Medical School and Hospital. 

The chairman, Dr. Treadway, had devoted several 
months almost exclusively to preparation for this con¬ 
tribution to a great public health problem in order 
to make tlie undertaking a model of its kind. The 
result presents mental health—as a major public health 
problem, as a major issue for American scientists, as 
a vital concern of society—in a symposium as carrier 
of a broad orientation properly belonging before the 
forum of all the sciences. 

The symposium is presented in eight main chapters, 
but actually in six special sessions of Section N of 
the congress, the last chapter, under the title of 
“Human Needs and Social Resources,^' being presented 
to the whole congress as the final address by a leading 
psychiatrist, Dr. C. Maefio Campbell, of Harvard. 

The first chapter, to judge by its title, was no doubt 
intended, and was certainly wanted, as a preliminary 
orientation and perspective as regards facts and terms. 
Evidently, through an act of courtesy and conformity 
with the organization of the association, the year’s 
chairman of tho Section of Medical Sciences was in¬ 
vited to offer this orientation, and he offered a brief 
introduction, in the form of “remarks . , . not entirely 
my own, because the phraseology as well os the ideas 
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have resulted from discussion with a number of 
people/’ He does not tell us who these eo-responsible 
people are. Instead of offering a much-needed prac¬ 
tical as well as theoretical orientation which would have 
had to bring together the ^'natural” and all the other 
(humanistic and formal linguistic-semantic and his* 
toxical) sciences which belong in the American Asso¬ 
ciation to be addressed, and which also deal with the 
topic of man and his health, the “remarks on the aims 
and purpose of the Symposium” hardly touch the con¬ 
tent of the book, but merely reiterate tlie still widely 
prevailing old complaints of “isolation of psychiatry,” 
which should cease being “an island lying off the main¬ 
land of medicine,” and become part of the medicine he 
knows. In the place of a mere “inundation of words,” 
still (f) obscured by such traditional abstractions as 
^‘mind and body,” and the inveterate tendency to think 
that to be scientific one has to reduce specific sets of 
facts into “something else” before they are first made 
clear enough among themselves, psychiatry should 
yield “dry ground of observation, hypothesis and veri¬ 
fiable experiment” so as to connect the traditionally 
“isolated facts of mental function and mental disease 
with the more continental accumulations of physics, 
chemistry, physiology and pathology”—apparently 
questioning any necessary recognition of a specific 
status and role and methods of the mentally integrated 
data. . , the general tenets of science and the com¬ 
mon rigors of scientific thought must be asked of the 
psychiatrist as well as of other clinicians.” The advice 
that the topic should no longer be allowed to be treated 
“in an iUogical or arbitrary manner” might have been 
reciprocal and properly addressed to both “the main¬ 
land” and “the island,” when the introducer presented 
the praiseworthy injunction that we should from time 
to lime re-examine the realities “with freshness, humil¬ 
ity and understanding”—only to do glaringly other¬ 
wise. He does not seem to realise that in his simile 
of “mainland” and “island” it may J|e his “mainland of 
medicine” in general that is at least as responsible 
for the mutual “isolation” os the too often neglected 
“island” itself. If he does not see this, he gives a most 
deplorable example of blind-spot. Instead of bringing 
the “natural” and the “humanistic” sciences together 
into one common formulation of life and dynamics 
and motivation, with room for the settings also for 
the mentally integrated and diff^ntiated parts or fac¬ 
tors in the events, he speaks in terms of “psychological 
oonoomitants” and psyohosomatics, harking back to 
parallelism. And while be urges the acceptance of 
the “patient that is,” be leaves the real task in the 
hands of the “internist,” experienced in nervous and 
mental disease and witling to consult also the psy¬ 
chiatrist. For his missionaiy spirit of exhortation he 
marks as his target the “timid meompetent physician” 
and “the bold incompetents” in the asylums. The best 


lie tan do or cares to do with his exhortation is to 
select the internist instead of the “psychiatrist” as 
the basic and sole director of the field—leaving one 
wondering whether he confuses the psychiatrist, who 
certainly has to be a weU-trained physician, with a 
psychoanalyst, who might indeed keep aloof but to-day 
IB increasingly less inclined to do so. The reader looks 
in vain for on orientation of the present-day status 
of a science of mau-funotion and of mental health or 
ill health with a real understanding of psychiatry and 
of psychology. What he finds quoted as samples is a 
caricature, and the warning that the terms are often 
“misused” to mean a “working knowledge of human 
nature,” fits together with the cryptic characterization 
in the reference to the ^fiiundreds of thousands of 
patients whoso physical preservation only emphasizes 
their mental deterioration.” With a fair and construc¬ 
tive discussion of the facts and the situation, a great 
gain in factual and logical orientation might have come 
to both “mainland” and “island,” through a. sound and 
much-needed working together of all that is pertinent 
and also free of the obsession that understanding 
should be a reduction of everythirig to something dif¬ 
ferent from what it is, and more like one’s own beloved 
continent. 

Instead of a friendly inquiring visit to the terri¬ 
tories treated as an island, or perhaps rather ^ an 
archipelago—seeking out the places of work closest to 
what his ideal reached for—he gives us a nightmare 
and a curtain lecture of largely non-pertinent reitera¬ 
tions of unfortunately still wide-spread complaints 
about mere inundationa of words, impressions of pri¬ 
vate dialects and neologisms in a one sidedly dismal 
picture: 

U8 admit that state hospitals for mental diseases 
have karborod in service many a timid incompetent phy- 
sieian, but familiarity with bold incompetents elsewhere 
in the practice of medicine makes modesty rather more 
attractive than otlierwise. To be just, however, we should 
recall tliat the field of psychiatry has also harbored phy¬ 
sicians big enough to live their lives in frustration of their 
hope to find some way of easing the increasing load of 
mental disability or disease. It is such men who merit 
the interest, understanding, help and cooperation of the 
rest of the medical profession. ’' 

This is nil very painful, and obviously laj^gely quoted 
at a distance without any evidence of familiarity. Like 
BO many specialists full of the universal dominance 
and ultimate explanatoiy power of the more and more 
about less and less, and missing their stand-l^^s of “gas 
excluuige or water balance” in the attmnpts to relate 
su<^ phenomena observed in the insane to known facts 
in other fields of medicine rather thou olher “personal 
terminologies,” he wants to build out exclusively “from 
the mainland of medicine.” Wherein 4oes the ap^ak^ 
not only the importanee but the sense and xmttire 
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of psyohology and paydiifitryT He wants to bet on 
the salvation by the internist. He wants him to be “a 
highly trained internist, with interest and experience 
(where obtained f) in nervous and mental disease, not 
only permitted bnt urged, to elicit aid from as many 
sciences as appropriate; for example, physiology, 
chemistry, psychology, and psychiatry." Again I 
ask: Where obtained or found and cultivated, and 
how? The introducer displays a vicious circle of dis¬ 
trust derived from unfamiliarity and lack of curiosity 
as to what is actually being done—a sorry exhibition 
of the neighbors considering themselves the mainland. 
All he finally sees is that “it may be the great con¬ 
tribution of psychiatry in the future to describe and 
define the *ari' of medicine in more precise and useful 
terms by insisting upon the comprehension of the phy¬ 
sic inti as one of the factors in the prevention and cure 
of disease." And what is the “comprehension"? What 
is to him the field and work of psychiatry and psy¬ 
chology if he does not allow it to aim for “a better 
working knowledge of human nature'^? One niighi 
wish that one might at least and at last get closer to 
that; we might not have to run into the ciyptic pes¬ 
simism of this picture of the present “hospital beds 
filled to overflowing with hundreds of thousands of 
patients whose physical preservation only emphasizes 
their mental deterioration” and into “it is high time 
that the psychiatric problems such persona present Ik* 
attacked in a fundamental manner with all our fac¬ 
ulties for observation and facilities for investigation." 
He fails to say to what extent and how his internist 
will include and integrate the “mentally integrated 
facts" in his “internal medicine," 

In the absence of a positive and real orientation 
on factual responsibilities and activities in the special 
field expected from the temporary chairman of Section 
N (Medical Sciences), the planned symposium begin.s 
abruptly with Chapter II, as “Orientation and Methods 
in Psychiatric Research" (pp. 9-66): Epidemiology, 
facilities for rosearoh in state hospitals, the structural 
and pfaysiccMshemioal alterations of the central nervous 
system, convulsive disorders as a field of research, the 
field of clinical research on abnormal behavior in 
infancy, childhood delinquenoy, biometric methodology, 
the olinioian's summary, the psychologist's view of 
fundamental and applied research, and the need of 
intfgrating research forces of the country to secure 
support—each of these topics is treated by a competent 
special worker, and the group reviewed by preparetl 
discussions and diseusaions from the floor. 

The second BeSsion or seetion (Chapter III) deals 
with “Sources of Mental Diseases and Their Ai^Uora- 
tion and Prevention" (pp. 71*146), but is limited to 
genetioa, s^hflis, akobed, vitamins, fatigue, birth con- 
Mlf ekuktg, noticeable omis¬ 


sion of the “mentally integrated" or psychogenie 
dynamics and processes. 

There follows “The Economic Aspects of Mental 
Health" (pp. 149-234): magnitude of the problem, 
economic loss, cost, family care, social security, the 
bearing of the emotional factors and economic disabil¬ 
ity and an especially replete review which contains 
much new material. The fourth session, on “Physical 
and Cultural Environment in Relation to the Conser¬ 
vation of Mental Health," deals with psychiatric and 
cultural pitfalls as seen by the anthropologist, and 
some comparative ethnological data on culture and 
personality, community differences, selective internal 
migration, segregated communities, integrative politics 
and communication of ideas (pp. 237-287)—actually 
contributions largely from non-medical collaborators, 
bringing in problems and view-points showing clearly 
the need of reciprocity between the specialized col¬ 
lateral disciplines of the science of man rather than 
what the worker in practical psychiatry comes to foeos 
on. The next chapter, again from a veiy different 
angle, that of “Mental Health Administration," 
presents centralized state organization, state super¬ 
vision of the feebleminded, qualification of personnel, 
the practices dealing with admission to hospitals, psy¬ 
chiatric expert testimony, bonorfide residence and fiscal 
responsibility, meeting the needs of the patient during 
the first year of residence in a mental hospital, role 
of the mental hospital and provisions in a community, 
local health departments and statistics, the sociological 
aspect of mental health administration and the function 
of government (pp. 291-370). There follows as the 
last section an extensive detailed consideration of 'Tro- 
fessional and Technical Education (of personnel) in 
Relation to Mental Health" (the specialists, under¬ 
graduate training, administrators, psychologists and 
specialists, nursing and the public health nurse, occu¬ 
pational therapy and social workers, relation to inter¬ 
nal medicine, role of the clergy and choosing the 
medical student (437-454). Each of these items or 
topics is presented by a leading worker. The conclu¬ 
sion of the whole symposium consists, as stated above, 
in a public address to the whole congress, giving a 
comprebensive picture—from the life of a worker who 
has to face a very wide range of psychiatric probkans 
and teaching and investigation—of “Human Needs and 
Social Resources," by C. Maofle Campbell (pp. 464- 
470). 

It is an immense program of discussions of activity 
and organization, but relatively little about the spedfle 
and particular relation of the sciences among th^oa- 
selves and to the patient and his problems, and to ihe 
sciantiats and the public and the kind of facts to be 
met One might have asked: To what extent are the 
American Association for the Advancement of Soienee 
m a group and the special medical section ao oriented 
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as to meet man as a person for a basis of discassion of 
mental health? What is the status of science to meet 
this task? What do we mean by “mental” and how is 
it “worked”? What does the psychiatrically intelligent 
worker and public see in the field and in the concepts 
and methods? If it were not for the fact that there 
is much unnecessary but disturbing misconception con¬ 
cerning the problem, the “search” and the “research” 
might be much more etfectively presented and pursued. 

An attempt to characterize, and even more an at¬ 
tempt to summarize, the amount of material brought 
together in tlie forty-nine basic contributions and 
twenty-eight prepared and free discussions goes beyond 
the possibilities of a review. It is not so much any 
amazing amount of information that makes up the 
value of this symposium, nor largely the startling 
vision or glimpse into the monetary estimate of nearly 
a billion dollars loss in the United States of America 
per year through disorder of mental health, but it is 
rather the solid, descriptive and dependable factual 
material of the health problem that counts. A number 
of the basic papers, such as those on alcohol, child 
behavior and care, the summary of methods, the genetic 
discussion, and especially the economic studies, are 
quite outstanding; so are the discussions on administra¬ 
tion and training of personnel and the relation among 
the specialties—never before brought together in such 
interrelation. The actual question of how one might 
get next to the crises and needs of the patient and 
the avenues of understanding and treatment and pre¬ 
vention—although perhaps not so clearly or specifically 
“public health and care issues,” as public health is 
defined to-day—should nevertheless be vital also for 
any administration of the actual campaigns for prog¬ 
ress. The division on “environment” is widening the 
horizon far beyond “public health” in the limited tech¬ 
nical sense of the word; as such it proves probably 
more helpful to the studies in ethnology and population 
and sociological considerations thaA to those of the 
etrictly medical sphere of modification of the costly 
results of the accumulation of invalids, and the studies 
of the elements and factors that contribute to the in¬ 
stability and unsettling of the equilibrium between the 
senseless and intemperate utilization of ever new im¬ 
plements and inventions, and on the other hand the lag 
of corresponding brain and character and intelligence 
development or even the simpler and more accessible 
possibility of making the public and the non-special- 
istio professions (including the rank and file of phy¬ 
sicians) “psycbiatricully and humanly more intelli¬ 
gent” and informed and the schools and universities 
more adequat^ely attentive to the features of culture 
that should make for mental henlth and man’s nature 
and self-regulation, and capacity to develop sound 
leadership. 

The actual symposium appears to turn much more 


on the management of the various functions around 
psychiatry than on the specific material and the con¬ 
cepts and methods of mental health—good, bad and 
indiiferent—but at least open to a more positive sense 
' and direction. What will give us the sense and respect 
for the cultivation of psychiatric intelligence and a 
cultivation and sharing and application of psychiatric 
experience? 

The first group of presentations offered is not an 
orientation on common ground, but starts at once with 
research, perhaps too much with the glamor of desired 
progress rather than a substantial presentation of the 
actual work and the types of familiarity and prepared¬ 
ness required to meet the actual problems with a bal¬ 
anced division of labor and a well-grounded reaching 
out in the field of mental health. One comes to feel 
that “research” is too much discussed as a matter of 
mobilization of the time and money of special types 
of workers and privilege free of the responsibilities of 
the work with the necessities rather than as a basic 
organization of the actual search and work and spend¬ 
ing, and a selection of workers from the ranks and 
consultants familiar with special needs and settings 
that 'will give validity to and respect for the real work 
and material, made fit also for the elaboration and pro¬ 
motion of opportunities for the solution of problems. 
This is too often expected from the hands of persons 
unfamiliar with the burdens of direct responsibilily 
and routine, but largely longing for special privilege 
in the use of time and apparatus and investigative 
machinery and techniques oftener borrowed than in¬ 
vested by arid from direct experience. Without a 
group of presentations of the actually prevailing “too 
much or too little” of divisions of labor and fields of 
operation, one gets an impression of “approaches from 
the outside” in the different chapters and an under¬ 
rating of the basic tasks and services actually prac¬ 
ticed and the conditions to be met. Besides adventure 
we have to look to the cultivation of, and the rising 
from, the ranks and a correspondingly intelligent 
drawing in of the special talents and cultivation of 
tasks and centers and ramifications that bring up the 
centralization as well as decentralization, and intimacy 
as well as formal management and orientation of the 
work. Do theory and practice recruit themselves out 
of the actual work or out of more or less artificial 
implantations with a sound field also for hunches? 
We wont basic training but not an uncritical spirit of 
introduction by one in no special way familiar with 
the problem and showing in himself the deliberate 
“continental” isolation of many leaders of medicine 
charging psychiatry with isolation. In the form taken 
by the chapter on tlie “Sources of Mental Disease and 
Their Amelioration and Prevention,” one misses the 
core from which one might expect the warmth of con¬ 
tact and the bearing of all the qualities of the factors. 
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This holds also very largely for the fourth section in 
the quantification problem of statistics occupied largely 
with the demonstration of the immensity and distribu¬ 
tion of the problem with too great a distance between 
the statistician and the worker furnishing his experi¬ 
ence in fragmented data. The “physical” and ‘*cul- 
tural” environment in relation to the conservation of 
mental health proves itself to have been treated almost 
exclusively by non-medical specialists-^—except in the 
discussion—with interesting perspectives but rather 
lacking in that immediacy of contact with the workers 
and the issues of the actual field of work dealing with 
our own particular civilization and organization. The 
existing desire for international and interracial and 
ethnological statistics does not go with commensurate 
similarity or consistency of workmanship. The men¬ 
tal health administration comes closer to the actual 
issues but is rather too separately towering over the 
workers; and the professional and technical education 
in relation to mental health deals more with new and 
often better divisions of labor than the conditions for 
better actual centers and better distribution of work 
and the personnel. 

The upshot of the “symposium” might well be judged 
in the light of its contribution to “person-function” or 
ergasia, and the corresponding energizing and orienta¬ 
tion on the part of the workers, producers and consum¬ 
ers, and the general picture of the Jiving and working 
together of the concerns of this domain of “menial 
health.” The best way to honor and use the volume 
of “Mental Health” will be that of frequent reference 
to the groups of papers pertaining to emeigencies of 
practice and research; and the utilization also of the 
literature references. It would, however, mean a great 
deal to have an index of topics and workers and places 
worked in, perhaps in connection with a follow-up 
every three or five years giving the accessible sum¬ 
maries and perspectives and evaluations to many of the 
special statements. 

When we make the public and the scientists mind¬ 
conscious, we also have to furnish better knowledge of 
where “mind-work” is found in specific forms in opera¬ 
tion, open to constructive inquiry and participation— 
no doubt including a psychology and psychiatry based 
on a solid and comprehensive science of man as person 
and groups of persons, as well as of parts, in the suc¬ 
cessive phases of development and the origins and 
goals in settings in contact with life. Next would 
come the question of ways and means, and practical 
management and the organization of the workers and 
the work, and a knowledge of where to go to find the 
information and help actually at 'work in demonstrative 
samples of performance, 

What strikes me in so many of the discussions is the 
strange or foreign remoteness of the considerations 


from whore and in whom and wherein the actual prob¬ 
lems take place. Where and when do the things hap¬ 
pen that call for attention f Where does one go to 
meet the facts as they are? Because of the lack of an 
introduction written by a competent psychiatrist in¬ 
stead of a rehearser of anachronistic tradition, one has 
a feeling as if most of the matters discussed were 
mainly concerns of the administrator, the investigator 
and experimenter and as if the patient were largely 
“the victim” and a kind of host of the trouble, and not 
a participemt and center of the diiUculty itself and 
the live entity to be guided aa well as helped and 
searched and researched and sampled and regulated— 
expected finally to regulate itself. This is where the 
concepts of what is called psychology and person-func¬ 
tion show their fullest colors and specific modes of 
dynamics on which the amelioration and prevention 
in the end turn and depend and where the oigasiologist 
has to prove himself as not merely a good internist 
and sociologist, but really an expert in biotcehnies and 
in biography in the making and in action. This is 
where the introducer would probably point his finger 
at special “words,” forgetting that they are essentiaUy 
signs pointing to one’s having to turn to the facts and, 
even further, to what they stand for. It is perfectly 
true that we must expect of the psychiatri>st sound 
medical training along all the specifically medicinal 
lines, but with just as much of a sound grasp on the 
“person and setting,” situational and personal, psycho- 
biological, physiological and sociological and bio¬ 
graphic. For a great deal of “person-function” (i.e., 
psychology as psychobiology, or, more modestly and 
objectively, “ergasiology,” mentally integrated func¬ 
tioning, occupied with the working ratin'r than with 
the substantialized soul or with mere physiology) the 
experience and use of sound critical common-sense 
counts for more than either the chemical or genetic or 
physiological detail or detachable exogenic factors such 
as alcohol and spirochaetes, or metabolism. 

One has a right to say that any one not able to 
include in the i^hysician’s work and responsibility what 
one can learn from novels and life records should not 
be a physician,® but also that any tme devoid of physio¬ 
logical and anatomical “at-homeness” should not pose 
as one with a well-rounded general education, or as a 
safe sample of general leadership. 

The evolution of a disorder may have its soil in 
heredity and its immediate difficulties in the “daily” 
diet or regular regime in care of self, and the func¬ 
tioning and involvejnents of personality life. That 
is what the ergasiologist has to learn to command as 
his special concern; the description and singling out 

* See the conclusions from the ''Symposium on Mate¬ 
rials aud Methods of Human Nature and Culture,'* Am, 
Jour, Papehiatry, 02: 355, 1936. 
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of specific findings and their eorreetion and operation. 
But of all of it, relatively little is said and sought. 
We have our own specific concepts for the aggregate 
of events^ and “psychology” includes the science of the 
way in which the functioning also deals with itself, as 
our mentation with its wealth of sign-function that 
works not only as a tool, but rises from our dialects 
or intimate and local means of interchange to our 
more widely comprehensive and intelligible conceptions 
in which we can transact our business and finally evolve 
the very science and critical thought and planning on 
which our conduct of life fee<ls and prospers. This 
part is essentially tlmt of the representation of the 
sharable preparedness to muster what as individuals 
and groups we include in our nature in behalf of the 
regulations of “history in statu nJisceridi,” the shaping 
of human fate. 

To do justice to the remarkable assemblage of the 
free expression of sixty-eight contributors would mean 
a huge task and deserve something more like a book 
than a review, but evfm better, a succession of reviews 
or symposia on the symposium. 

The problem is of such vital and far-reaching im¬ 
portance that the American Association for the Ad¬ 


vancement of Science would render a real aervioe by 
appointing for a time a representative committee that 
would give a follow-up report from time to time aim¬ 
ing at digestion and the further dev^opment of appe¬ 
tite and orientation in the field: a committee on man's 
health as person and group—^with a promotion of a 
psychology and a psychiatiy and their foundations 
and bearings worth cultivating and consulting in behalf 
of the health of man and his civiliaatioD, not only as 
techniques and means of formal management but also 
its intiinsic logic and meaning. Out of that may arise 
a more widely permeating understanding of tlie inter¬ 
relations in behalf of man of the sciences which the 
association brings together in its annual meetings. It 
would cultivate opportunities for the collateral sci¬ 
ences to help in the orientation among the actual work¬ 
ers rather than reiterations of the old prejudices used 
for false and ineffective self-excuse and perpetuation 
of reciprocal isolation. 

The symposium deserves wide-spread attention and 
our gratitude to the organizers and contributors, and 
perhaps fully as much to those who challenge critical 
thought, as to those who give us the already available 
perspectives and the positive lifts and techniques. 


OBITUARY 


HANS ZINSSER 

Bacteriologist, teacher, philosopher, author, poet, 
soldier 

November 17, 1878—September 4, 1940 

He who is plentifully provided for from within needs 
but little from without.— Goethe. 

Hans Zinsser, Charles Wilder professor of bacteri¬ 
ology and immunology at the Harvard Medical School, 
died of lymphatic leukemia on September 4, 1940, at 
the Memorial Hospital for the Treatment of Cancer 
and Allied Diseases in New York City, where he had 
been a patient for the previous two^veeks. During the 
summer he continued at work in his laboratories at the 
Harvard Medical School up to August 16, about the 
time of his departure for the hospital in New York, 

By his death, the medical profession has lost one of 
its most brilliant and versatile personalities. It is diffi¬ 
cult in a brief obituary notice fully to analyze and 
estimate his accomplishments, as he achieved success in 
many fields. He was internationally recognized as one 
of the most distinguished bacteriologists and scientific 
investigators of his age; he was acknowledged as an 
authority on medical education; he was an inspiring 
and dynamic teacher; he was generally conceded a 
leader in preventive medicine and in the direction of 
medical research. As an author, his great literary abil¬ 
ity and originality have been universally recognized, 
and his last work, his autobiography, was selected as 
the “Book of the Month” for July. 


Dr. Zinsser was born in New York on November 17, 
1878, the son of August and Marie Theresia (Schmidt) 
Zinsser. In June, 1905, he married Ruby Handforth 
Kuuz of New York. He is survived by his widow, a 
son and a daughter. The son, Hans H. Zinsser, is a 
second-year student at the Harvard Medical Scliool 
and was married in June of this year to Anne Drinker, 
daughter of Dean Cecil Kent Drinker, of the Harvard 
School of Public Health. His daughter is the wife of 
Vernon Munroe, Jr., of New York City. 

Dr. Zinsser was graduated from Columbia University 
with the degree of A.B. in 1899, He received the de¬ 
gree of M.A. from this university the same year that 
he received his M.D. from the College of Physicians 
and Surgeons (Columbia), After an internship at 
Roosevelt Hospital, N. Y. (1903-1906), he held bac¬ 
teriological positions in New York at the Roosevelt 
Hospital (1905-1906); assistant pathologist, St* 
Luke's Hospital (1909-1910); and Columbia Univer¬ 
sity (1905-1906, 1908-1910). In 1910 he went to 
California to become professor of bacteriology at 
Leland Stanford University, returning to Columbia in 
1913 as professor of bacteriology and immunology, 
until 1923. He became professor of bacteriology and 
immunology at Harvard Medical School, Boston^ in 
1823, and Charles Wilder professor of bacteriology 
and immunology in 1935. 

He received the honorary degree of doctor of science 
from Columbia University in 1029, Western Becim 
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University in 1931, Lehigh in 1933, Harvard in 1039 
and Yale in 1039. In conferring the honorary degree 
at Harvard, President Conant said of him: dy¬ 

namic teacher whose vision extends beyond his labora¬ 
tory ; a famed investigator of the secret ways of man's 
microscopical enemies.*' At Yale, Professor William 
Lyon Phidps, conferring the degree, said in the course 
of his remarks: ^^He is one of the foremost laboratory 
scientists, and in the midst of his war against disease 
he has made friends everywhere in the world; his 
chronic courage is salted with humor; for altliough he 
is a medical philosopher, we may say of him what 
Edwards said to Johnson, ^'cheerfulness is always 
breaking in,"* 

He was a member of the American Bed Cross Sani¬ 
tary Commission to Serbia in 1915, and during the 
World War he served as Major and later as Colonel 
of the Medical Corps of the A.E.F., 1917-19. In 1923 
he went to Russia as a sanitary commissioner for the 
Health Section of the League of Nations. In 1935 he 
was an exchange professor to France. He was 
awarded the Distinguished Service Modal of tiie United 
States, the Chevalier of the French Legion of Honor 
and the Serbian Order of St. Sava. 

At the time of his death, in addition to holding the 
position of professor of bacteriology and immunology 
at Harvard, he was chief of the bacteriological services 
of the Children's and Infants' Hospital, consultant in 
bacteriology at the Peter Bent Brigham Hospital, and 
a trustee of the Massachusetts General Hospital. 

He was a member of some 36 scientific societies, in¬ 
cluding the Association of American Physicians, Amer¬ 
ican Academy of Arts and Sciences, National Academy 
of Sciences, American Academy of Tropical Medicine, 
American Association for Advancement of Science and 
the American Association of Immunologists (president, 
1919). 

In 1915 a great change came into his life, which ob¬ 
viously markedly influenced the later years of his work. 
As he himself wrote: “I felt I ou^t to get into the war 
in some capacity, and my chance came in March, when" 
there was “orgaiiixcd the Bed Cross Typhus Commission 
for Serbia." Writing of his experiences at that time 
in regard to the Serbian epidemic, his ‘‘first experience 
of mass misery," while he refers to it as “as terrifying 
and tragic an episode as has occurred since the Middle 
Ages," his reminiscences of it (he says) are on the 
whole rather prosaic. Afterwards his great interest in 
the disease continued until the end. One sees this in 
the time and energy he devoted to his bo<^ “Bats, Lice 
and History," whieb has been referred to as “the biog¬ 
raphy of a disease" and as a popular history of typhus. 
In the closing chapter of tlmt book, he writes; ^‘Not 
every one realizes that typhus has at least as just a 
reason to claim that it ‘won the wari as any of the con¬ 
tending nations." Jt was weti known to us in Serbia 


in 1915 from various sources that the Austrian and 
German armies were only waiting the subsidence of the 
tyidius epidemic before crossing the Danube and in¬ 
vading the country, for the Allies had done nothing to 
reinforce the Serbian troops and prevent such an in¬ 
vasion of their country. In regard to this situation, 
Dr. Zinsser wrote: 

Daring all this time Serbia was practically helpless. 
Yet Austria did not attack. Austrian strategists knew 
bettor than to enter Serbia at this time. The probable 
results were obvious. Typhus—while scourging the Ser¬ 
bian popuatilon—was holding the border. The Central 
Powers lost six months during the most critical time of 
the war. It is anybody’s guess as to the effect which 
this dtday may have had on the early Bussian and even 
on the Western campaigns. It is at least not unreason¬ 
able to believe that a quick thrust through Serbia at this 
time—with its reactions on Turkey, Bulgaria and Greece— 
the closing of Salonika, and the establishment of a South¬ 
western front against Russia might have tipped the bal¬ 
ance in favor of the then very vigorous Central Powers. 
Typhus may not have won the war—but it certainly helped. 

Dr. Zinsser’s travels and studies, not only in Serbia 
but in Russia, Mexico and China, also especially en¬ 
hanced his interest in the typhus group of fevers. 

During the past ten years he had especially devoted 
his attention, and directed that of a number of his 
associates, to the problems of animal reservoirs, meth¬ 
ods of transmission and immunization of the disouses 
of the typhus group, and has made some thirty-three 
original contributions, generally with liis associates 
(especially Casteiiada) upon these subjects. As early 
as 1930, with some of his associates, he demonstrated 
that an active immunization against the murine or 
European varieties of typhus fever could Ix^ produced 
in animals with formalinized suspensions of the respec¬ 
tive micro-organisms. In a paper published with Plotz 
and Enders in Science (January 12, 1940), which 
should be read in detail, various steps in the progress 
made by diflPeront investigators employing different 
methods for the mass production of typhus vaccine of 
the European type are outlined. The method finally 
recommended for securing large numbers of Rick¬ 
ettsiae consists of a combination of the agar tissue pro¬ 
cedure of Zinsser, Wei and Fitzpatrick (1937), and of 
Cox (1938) of yolk sac culture, somewhat modified 
and employed as a, source of inoculum. 

At the time of publication of this last article, a num¬ 
ber of doily newspapers wrote lengthy articles empha¬ 
sizing the importance of the discoveiy. Dr. Zinsser, 
however, in an interview the following day, modestly 
deplored the publicity attendant upon the work, saying 
that it was merely a short stop forward, based on the 
long and patient efforts of many people in different 
parte of the world. 

His exceptional scientific attainments as an author 
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have been well known to the medical profession for 
many years, not only by his individual cojitributions to 
journals, upon bacteriological research and the study 
of infectious diseases, but especially by his text-books., 
He has been a prolific writer of scientific articles since^ 
1903, having contributed some 176 papers in the cur- i 
rent journals. His “Text Book of Bacteriology,” first 
published in 1910 and now in its eighth edition^ 
presents in a clear and concise manner the fundnnien- 
tals of bacteriology and immunology and the applica¬ 
tion of this knowledge to the understanding and control 
of infectious diseases; in addition, emphasizing the 
conception of medicine as a division of biological and 
social sciences in relation to other sciences. 1 do not 
know of tt better text-book written on the subject, and 
it bus proved almost indispensable, especially to phy¬ 
sicians and students of bacteriology ami preventive 
medicine. 

His “Resistance to Infectious Disease” was pub¬ 
lished first in 1914 and was affectionately dedicated to 
his father, “A.Z.” A second edition appeared in 1918, 
and a third in 1923. A tliird text-book, rewritten and 
now in its fifth edition under the title of “Immunity: 
Principles and Application in Medicine and Public 
Health”^ constitutes a practical treatise upon the bio¬ 
logical phenomena of infection and recovery of the 
animal body from infectious disease, with the consider¬ 
ation of the application of the principles of immunity 
to diagnosis, treatment and prophylaxis and their use¬ 
fulness in the control of epidemics. This text-book has 
al.so proved of inestimable value to medical students, 
laboratory workers and students of public health. 

Although his life has been an unusually busy one 
in active research and the direction of the work of 
others in liis laboratory, as well as in teaching, the fact 
that these two text-books have been kept very fully up 
to date is another evidence of liis great vitality, energy 
and capacity for hard ivork. 

Dr. Zinsser was one of the princifftil participants in 
the symposium field at the Harvard Medical School of 
public Health on Virus and Rickettsial Diseases” in 
June, 1939, and wrote not only the introduction to this 
volume, published in 1940, but also the two chapters on 
“The Immunology of Infections of Filtrable and Virus 
Agents” and “Epidennology and Immunity in the 
Rickettsial Diseases,” 

Recently he had attained spectacular success as a 
writer in the authorship of two “best sellers”—“Rats, 
Lice and History” (1905) and his autobiography, “As 
I Remember Him; The Biography of RS,” published 
during the present year. 

This last book has been referred to as the conscious 

1 * * Text Book of Bacteriology,' * by Hans Zinsser and 
Btanhopo Bayne Jones, Appleton-Oentury Company, 1939. 

*By Zinsser, Enders and Fothergill, Macmillan Com¬ 
pany, 1939. 


obituary of a man who knew he had but a compara¬ 
tively short time to live, and in it he has described in 
the third person the pleasure and satisfaction he gained 
from various incidents as he approached death. He 
had been writing this book intermittently for some 
years, but had intensified his efforts since his return 
from China in June, 1938, when he and his physician 
recognized definite symptoms of lymphatic leukemia. 
However, instead of retiring to a life of leisure and 
rest, he continued his work in his laboratories and 
upon this book, with at times even more than his usual 
vigor. On occasions when stricken with weakness it 
was necessary for him to spend several days in a hos¬ 
pital and undergo x-ray treatment for the disease that 
was daily sapping his strength. After such treatment, 
when he had recovered somewhat from the shock of the 
treatment, the condition of his blood frequently became 
temporarily improved and he would return to hi.s lab¬ 
oratory work. Such a life he led with full knowledge 
that he had only a comparatively short time to live. 
Courageously he continued to work and write, although 
anticipating his death. Only a few months ago, when 
a number of the chapters of his last book had appeared 
in the Atlantic Monthly, he spoke of these facts and 
then at the same time of the satisfaction he was still 
having in writing it. Such quiet, steadfast courage as 
he displaye<l in his daily life cannot bo surpassed or 
forgotten. For, as he himself wrote of Francis Weld 
Peabody, “Courage is still, as it always has been, a 
thing of great beauty that gprhigs, whatever its form 
of expression, from an inner source of moral power.” 

During the past sinnmer, he drove his automobile 
from his home to his laboratories at the Harvard Med¬ 
ical School each day, pursuing his work, and in the 
evenings and on certain holidays saw his friends and 
lived the life of a man keenly interested in everyday 
affairs. When he went to New York to undergo an¬ 
other form of treatment a few weeks ago, while refer¬ 
ring to it in a way as a vacation, he intimated to a very 
few that the treatment might be experimental and that 
be might not be able to return. 

One of the earliest ambitions of Dr. Zinsser was 
apparently in the direction of literature. He has been 
a writer of verse for years, and during the past fifteen 
years has contributed twenty-four poems and sonnets 
to tlie Atlantic Monthly» His last sonnet from that 
magazine, published in 1940, reveals a depth and sweet¬ 
ness and tenderness that, alas, few of us had realized 
him to possess, and in it there is evidence of a mastery 
of form and feeling that marked him truly as a poet of 
great ability. 

Morris Fishbein, editor of the Journal of the Amer¬ 
ican Medical Association, in referring to “As I Re¬ 
member Him,” writes: “It is a medical biography to 
take its stand as a classic beside the VaRery-Badot 
“Life of Pasteur,” the Paget “Sir Victor Horsley*' and 
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indeed even the Cushing *^Life of Sir WiUiani Osier.” 
It is as dne a contribution to autobiographic writing as 
I have known. 

Dr. Robert M. Green, associate professor of anatomy 
at Harvard, also writing of this book, asks: ^*Can any 
man be wholly known to his Contemporaries? Oliver 
Wendell Holmes, autocrat, anatomist, and poet, wrote 
that each of us has at least three personalities: one as 
he is known to his maker, one as he is known to his 
fellow men, and one as he is known to himself. It is 
this third intrinsic personality of RS which Dr, Zinsser 
from long acquaintance and intimate documents has re¬ 
vealed. Out of an alembic mixture of recollection, per¬ 
sonal confession and observation, he has recreated for 
us the real self of a man whom we have long admired 
and loved, but not fully appreciated.” 

Many of us are sensible of and in accord with this 
statement, and those of us who have been acquainted 
with Dr. Zinsser during the past few years recognize 
from his last writings not only elements of his char¬ 
acter that we knew, but in addition other traits ap¬ 
parent, tlie existence of which we had not even realized 
or appreciated. For as he once wrote, as Carlyle says 
of Schiller, “the man's heart which few knew was as 
true and noble ns his genius which all knew.” 

Dr, Zinsser, in his last chapter, in which the end of 
the life of RS is described, relates that during the last 
months his philosophy ripened and that be achieved 
a certain degree of philosophical tranquility, revealing 
something of the sweetness and the light of love in his 
soul. Although moving further away from faith in 
any comprehcnRible conception of God, yet he grew 
closer to the conviction of the wisdom and guiding 


integrity of the compassionate philosojjhy of Christ. 
He “felt increasingly grateful for the fact that death 
was coming to him with due warning, and gradually. 
So many times in his active life he had been near sud¬ 
den death by accident, violence or acute disease; and 
always he had thought that rapid and unexpected ex¬ 
tinction would be most merciful. But now he was 
thankful that he had time to compose his spirit and 
to spend a last year in affectionate and actually merry 
association with those dear to him. He set down this 
feeling in his last sonnet: 

Now is death merciful. Ho calls me hence 
Gently, with friendly aootUing of my fears 
Of ugly age and feeble impotence 
And cruel disintegration of slow years. 

Nor does ho leap upon nm unaware 

Hike some wild beast that hungers for its prey, 

But gives me kindly warning to prepare: 

Before I go, to kiss your tears away. 

How sweet the summer I And the autumn shone 
Late warmth within our hearts as in the sky, 

Ripening rich harvest that our love had sown 
How good that ’ere the winter comes, I die I 
Thou, ageless, in your heart I’ll come to rest 
Serene and proud, ns when you loved me best.3 

Dr. ZinsRcr lived a very full and unusually active life 
almost to the moment of his death, and the influence of 
his example and career w'ill long continue. Hia deep 
faith in the power of honest scientific work to promote 
human welfare will long be a guiding light to others. 
His spirit will benefit humanity for many years to 
come, and no one who ever knew him will forget him. 

Richaed P. Strong 


SCIENTIFIC EVENTS 


POLLUTION INVESTIGATIONS OP THE 
FISHERIES SERVICE 

According to The Fisheries Service Bulletin, Dr. 
M. M. Ellis, in chafge of the serviceV pollution inves¬ 
tigations in relation to aquatic life, reports that the 
field surveys carried out this summer have resulted in 
the collection of more material and more data than 
any previous trip. This success is attributed by Dr. 
Ellis, ill part, to the use of new analytical methods 
and new physiological apparatus in the laboratory 
trucks from which the surveys were made. 

During part of the month of July Dr. Ellis and his 
party visited the Black Hills region of South Dakota, 
where they cooperated with state officials in a study 
of gold-mine wastes in relation to stream conditions 
and fish life. A second problem investigated at the 
request of the state was the extent to which beaver 
dams modify stream conditions and water charaoteris- 
tios. Dr. Ellis reports that the beaver-dam problem 


in South Dakota appears to differ considerably from 
the situation in Michigan and other localities where 
these dams have been studied previously. 

After collecting material related to the study of 
arsenic pollution at Gardiner, Mont., the field party 
proceeded to central Idaho for a study of irrigation 
waters from the Snake River, and thence to the Sal¬ 
mon River Volley to continue the studies of salmon 
spawning streams begun in previous years. Using 
Red Pish Lake in the Sawtooth Mountains as a base, 
the investigators were successful in securing much 
new data on these salmon spawning waters and also 
on waters frequented by the so-called redfish. 

Mine-waste problems in the Coeur d'Alene region 
of Idaho engaged the attention of the field party for 
approximately ten days, after which it proceeded to 
Rock Island Dam on the Columbia River, Dr. Ellis 
has been following the changes in the water of the 

a Quotation by permission of the Atlantic Monthly. 



Columbia and tributary streams since before the con- 
struetion of the Grand Coulee Dam. These observa¬ 
tions were greatly extended this summer, and in addi¬ 
tion extensive physiological studies were made of the 
salmon and other fish passing through the Bock 
Island traps. 

During the latter part of August studies were con¬ 
ducted of glacial w’aters near Mount Hanier and 
Mount Shasta, investigations which are closely related 
to the Sacramento River project and its effect on 
aquatic life. 

THE MEDICOFILM SERVICE OF THE 
ARMY MEDICAL LIBRARY 

According to u statement by the librarian of the 
Medical Corps of the U. S. Army, Colonel Harold W. 
Jones, under the authority of the Surgeon General of 
the Army, microfilm copying from the medical col¬ 
lections of the Army Medical Librai^y has been con¬ 
ducted for nearly throe years by Bibliofilm Service, a 
non-profit agency having its headquarters in the li¬ 
brary of the U. S. Department of Agriculture. Al¬ 
though this service has rendered valuable aid to many 
research workers, it is believed that a microfilm copy¬ 
ing service operating within the Library itself, and 
specializing in the field of medicine, will be able to 
contribute even more to the advancement of medical 
science. 

The new service has been established through the 
generosity of n group of ‘Triends of the Array Med¬ 
ical Library.” It has been given the designation 
“Medicofilm Serv'ice.” 

The service described will be conducted on a non¬ 
profit basis solely for making the extensive medical 
literature collections of the Army Medical Library 
available to research workers who are unable to come 
in person to consult them. The library cooperates by 
providing the necessary space for^the work and by 
supplying the publications from whi<A the microfilm 
copies are made. The only cost to the user is for the 
actual labor and materials required in making and 
distributing the microfilm copies. 

The photographic copies on moving picture film of 
the separate articles in the periodicals are made at 30 
cents for each complete article not exceeding 30 pages 
in length and 10 cents for each succeeding 10 pages 
or fraction thereof. A pamphlet describing the ser¬ 
vice and also containing the latest list of the approxi¬ 
mately 4,000 medical and related periodicals currently 
roceive<i by this Library will be sent to those desiring 
to avail themselves of tliis service. In addition to 
medico] periodicals the library also possesses an ex¬ 
tensive collection of manuscripts and incunabula of 
which microfilm copies may be obtained. Requests 
sAiould be made to; Microfilm Service, Army Medical 


Library, 7th St. and Independence Ave., S.W., Wash¬ 
ington, D. C. 

THE SEALING OF THE TIME CAPSULE 

Cerrmonies incident to the final sealing of the Time 
Capsule of the exhibit of the Westinghouse Electric 
and Manufacturing Company at the New York 
World’s Fair took place at noon on September 23. 
The capsule was deposited in the ground outside the 
exhibit building before the fair was opened on Sep- 
tGmbr.23, 1938. 

Harvey I). Gibson, chairman of the Woiid^s Fair of 
1940, welcomed the gathering, and A. P. Craig, West¬ 
inghouse Exhibit director, presided. Dr. Clark Wiss- 
ler, anthropologist of the American Museum of Nat¬ 
ural History, and David S. Youngholm, vice-president 
of the Westinghouse Electric and Manufacturing 
Company, took part in the sealing of the oapsule. 
Dr. Albert F. Blakcslec, president of the American 
Association for the Advancement of Science, made an 
address at a program “Youth Looks toward the 
Future,” held in the afternoon under the auspices of 
the American Institute of the City of New York. 

During the sealing-in ceremonies, 500 pounds of a 
special mixture of pitch, chlorinated diphenyl and 
mineral oil was poured around the capsule, pfis 
compound, because it resists electrolysis and is im¬ 
pervious to moisture, will provide a first line of de¬ 
fense against the destructive effects of time. It was 
developed by J. G. Ford as a seal for condenser bush¬ 
ings ill circuit breakers. 

The compound remains plastic over a 225 degree 
Fahrenheit temperature range, from 40 degrees below 
zero to 185 degrees above. This means that it will 
not crack open to enable the start of electrolysis. Its 
dielectric strength enables it to resist an electrical 
discharge up to 40,000 volts. It is one and one fif¬ 
teenth times as dense as water, so that moisture can 
not penetrate to start corrosive action. It will adhere 
tightly to the metal for many hundreds of years 
through a wider variation in temperatures than that 
to which the capsule will be subjected. The capsule 
itself is made of cupaloy. This is an alloy of 99.4 per 
cent, copper, .5 per cent, chromium and .1 per cent, 
silver which can be hardened to the temper of mild 
steel but retains resistance to corrosion equal to pure 
copper. 

David S. Youngholm, vice-president of the com¬ 
pany, made a statement in which he said that more 
than forty articles used every day by people of the 
present are packed in the capsule. 

Among them are a fountain pen and meehaniaal pencil, 
a watch, an electric lamp, a tobacco pouch with zipper, 
tobacco, pipe, eigarettes, cosmetics, a woman's Iwit, aye- 
glasses, toothbrush and powder, a miniatm eamm wad 
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illmi a raaoT, a ean ojyeser, apachneiiB of out money and 
BO on. 

In addition there are samples of the major metals and 
alloys; textiles, inclnding wool, cotton, silk, linen, rayon, 
glass fabrics, rubber fabrics, asbestos cloth; matorialH 
such as Portland cement, asbestos, synthetic and natural 
rubber, synthetic plastics; also samples of coal (which 
may be rare in 5,000 years), seeds of staple food crop8, 
and many other items. 

Possibly the most important item packed in the Time 
Capsule is a carefully prepared microfilm * * essay ’' on our 
times, taken from books, almanacs, pictures, catalogues, 
etc., and arranged in logical order to cover all the major 
activities of human life. 

Multi-lingual texts, a dictionary and an idiomatic lexi¬ 
con will enable future historians readily to translate tho 
texts of the microfilm. All film in the capsule is acetate, 
specially prepared for permanence. The microfilm essay 
contains more than 23,000 ordinary book pages, repro 
ducing more than 10,000,000 words, and many hundredfl 
of pictures. A microscope is enclosed to enable ‘*fu 
turians” to read the text. Complete directions in text 
and picture are given for the construction of a larger read 
ing machine and a motion picture projection me^chine. For 
use in this machine is a newsreel enclosed, especially pre¬ 
pared for the people of a.d, 0930, containing nearly a score 
of historic, typical, or significant scones of our day with 
sound. 

SCIENTIFIC LECTURES OF THE COLLEGE 
OF PHYSICIANS OF PHILADELPHIA 

The program for 1940-1941 of evening scientific 
lectures of tbe College of Physicians of Philadelphia 
is as follows. In all cases the lectures will open at 
8:30 P.M. 

September 25. Nathan Lewis Hatfield Lecture XXIV, 
George W. Oomor, director of the department of em¬ 
bryology, the Oarnegio Institution, Baltimore. *‘The 
Physiological Basis of Corpus Luteum Therapy. 
November 6. 8. Weir Mitchell Oration VIII, John F. 

Fulton, Sterling professor of physiology, Yale Univer¬ 
sity. "Neurology and War." 

December 4. Thomas Dent Miitter Lecture LIII, Allen 
O. Whipple, professor of surgery, College of Physi¬ 
cians and Burgeons, Columbia University. "Recent 
Studies in the Circulation of the Portal Bed of the 
Spleen in Relation to Splenomegaly." 

January 8. James M. Anders Lecture XVI, Thomas 
Francis, Jr., New York University. "The Problem 
of Epidemic Infiuensa. ’ ’ 

Febmary 6. Mary Beott Newbold Lecture XLVIII, 
Thomaa T. Maekie, assistant cUnleal professor of medi¬ 
cine, College of Physicians and Surgeons, Columbia 
University; attending physician, the Roosevelt Hos¬ 
pital. Studies in Ulcerative Colitis." 

March 5. Alvarenga Prlae Lecture, Ernest W. Good- 
pasture, professor of pathology, VonderbOt University. 
^^Tho Cell-Parasite Belatioitship in Bacterial and 
Vims Diseases." 


April 2. Nathan Lewis Hatfield Lecture XXV, George 
L. Streeter, Oarnegio Embryological Laboratory, the 
Johns Hopkins University, Baltimore. "New Data 
on Embryogenesis in Monkey and Man" (Illustrated). 
May 7. James M. Anders Lecture XVII, Henry F. 
Vaughan, commissioner of health, Detroit, Michigan. 
"The Way of Public Health," 

liECTuaBs roa the General Public 
November 15. ChevaUor Jackson, honorary professor of 
broncho-esophagology, Temple University School of 
Medicine. "The Bronchoscope." (Lantern and mo¬ 
tion picture demonstration of the instrument, its uses 
and what it has contributed to medical science and 
public welfare.) 

January 24. Hubley B. Owen, director of public health, 
Philadelphia. "Activities of the Department of Pub¬ 
lic Health, with Plans for the Future." 

April. 18. Richard A. Korn, professor of clinical medi¬ 
cine, University of Pennsylvania Medical Bchool. 
"Allergy and You." 

THE AMERICAN ORNITHOLOGICAL UNION 

The fifty-eighth annual meeting of the American 
Ornithological Union wan held at tbe New England 
Museum of Natural History in Boston and at the In¬ 
stitute of Geographical Exploration at Harvard Uni¬ 
versity from September 9 to 15 with a registered at¬ 
tendance of three hundred and ten. Thirty-nine sci¬ 
entific papers were read—many illustrated by color 
slides or films. The three days of prograni sessions 
included a like number of evening entertainments, 
open house at the New England Museum, the annual 
dinner and business meetings of various sections. On 
Friday ornithologists in attendance took a field trip to 
favorable localities along tho coast north of Boston. 
On Saturday and Sunday many visitors traveled to 
Chatham and Cape Cod, with a beach wagon trip to 
Monomoy Point to observe pelagic birds. 

Officers elected for the new year were: President, 
Dr. James P, Chapin, New York City; Vice-presi¬ 
dents, George Willett, Loa Angeles, and Dr. J, L. 
Peters, Cambridge; Secretary, Dr. Ijawreuce E. Hicks, 
Columbus; Treasurer, Rudyerd Boulton, Chicago; 
Council, James Savage, Buffalo, Dr. Josselyn Van 
Tyne, Ann Arbor, and Dr. Ira N. Gabrielson, Wash¬ 
ington, D. C. 

Tbe Brewster Medal was awarded to Dr. James L. 
Peters, of Cambridge, for his four volumes published 
to date on ''The Birds of the World.” Two fellows— 
Stanley G. Jewett, Portland, Ore., and Robert T. 
Moore, Pasadena, Calif., and one corresponding fellow, 
Dr. Oliveirio Pinto, of Brazil, were elected. 

In addition to 228 new associate members, eight new 
members were named; Oliver L. Austin, Tuckahoe, 
N. Y.; Joseph J. Hickey, New York City; George H. 
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Lowry, Baton Eoug’o, La.; Eugene E. Mnrphey, Au¬ 
gusta, Ga.; John R. Pemberton, Altadena, Calif.; 
Arlie W. Sehorgcr, Madison, Wis.; Milton B. Traut- 
man, Put-in-Bay, Ohio, and Lawrence H. Walkin- 
shaw, Battle Crtu'k, Mich. 

The meeting in 1941 will be held in Denver in 
Sopteml>er, 

THE AMERICAN MATHEMATICAL SOCIETY 

At the joint meeting of the American Mathematical 
Society and the Mathematical Association of America 
held at Dartmouth College, Hanover, N. H., from 
September 9 to 12, the following resolutions were 
adopted, upon the recommendation of the War Pre¬ 
paredness Committee^ Professor Marston Morse, of the 
Institute for Advanced Study, chairman: 

1. That all competent students in the secondary schools 
take the maximum amount of mathematics available in 
their institutions. In the case of many schools additions 
to the present curriculum will be necessary in order to 
furnish an adequate background for the military needs of 
the country. 

2. That the colhiges and universities at once make such 
revisions of their undergraduate courses in mathematics 
and add such courses to the curriculum as are necessary 
to prepare students in the elements of mechanics, prob¬ 
ability, surveying, navigation and other essentials of mili¬ 
tary science, 

0. That the graduate schools extend their courses in 


VcKL. 92, No. 2887 

applied mathematics, such as dynamics, hydrodynamics, 
elasticity, aeronautics, ballistics, statistics, etc., and that 
advanced students be urged to become highly qualified in 
one or more fields of applied mathematics. 

This k a first step in the fulfillment by this com¬ 
mittee of its dual jnission of education and research. 

Sub-committees were constituted with chairmen as 
follows: 

Mesearch —Professor Dunham Jackson, University of Min¬ 
nesota. 

Preparatwn for Pcsearoh —Professor M. H, Stone, Har¬ 
vard University. 

Eduoafion for Service—Profeanor W, L. Hart, University 
of Minnesota. 

To aid in reBoarch, chief consultont.s wore named in 
the following fields: 

Ballistics —Professor John von Neumann, Institute for 
Advanced Study. 

^cronoM/tcjp—Professor Harry Bateman, the California 
Institute of Technology. 

Mechanical and Electrical Aids to Computation —Profes¬ 
sor Nofbert Wiener, the Massachusetts Institute of 
Technology. 

Industry —Dr. T. C. Pry, Bell Telephone Laboratories. 
Cryptanalysis —Professor H. T. Engstrom, Yale Univer¬ 
sity. 

Probability and Statistics — Professor W. 8. Wllka, Prince¬ 
ton University. 
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SCIENTIFIC NOTES AND NEWS 


The autumn lueoiing of the National Academy of 
Sciences will be held at the University of Pennsyl¬ 
vania on October 28, 29 and 30. 

The autunm general meeting of the American 
Philosox>hical Society will be held on November 22 
and 23, beginning at 10 a.m., on^Priday. On that 
day recipients of grants from the research funds will 
present reports of the progress or completion of their 
projects. On Friday evening there will be a public 
lecture followed by a reception. 

Dr, John Van Nostrand Dorr, consulting metal¬ 
lurgist, president of the Don* Company, Inc., New 
York City, has been awarded the Perkin Medal of the 
Society of Chemical Industry for 1941. Presentation 
of the medal will be made at a meeting to be held by 
the society on January 10 at the Chemists' Club, New 
York. 

Dr. John R. MohlkR;, chief of the Bureau of Ani¬ 
mal Industry, U, S. Department of Agriculture, 
Washington, has been chosen Kober lecturer for 1941 
under the rules governing an endowment fund estab- 
liahed by the late Dr. George M. Kober. Dr. Mohler 
will deliver the leeture on March 28. He will speak 


on “Undulant Fever," under the auspices of George¬ 
town University. 

Cloyd M. Chapman was awarded honorary mem¬ 
bership in the American Society for Testing Mate¬ 
rials at its forty-third annual meeting “in recognition 
of his work in developing a system of medical x-ray 
photography, which makes it possible to examine a 
large number of individuals a day at a very moderate 
cost,” 

Dr. Gerald Wendt, retiring director of Science 
and Education at the New York World's Pair, was 
the guest of honor at a party given at the Television 
Theater of the RCA Building at the fair on Sep¬ 
tember 25, at 5 p.M. The event was arranged ^*in 
recognition of Dr. Wendtk services during his three- 
year connection with the fair and to present a pre¬ 
view of a collection of three-dimensional pictures re¬ 
cently taken by him of well-known scientific men at 
work on current research projects in their labora¬ 
tories.” 

The Journal of the American Medical Association 
reports that the Monroe County, Indiana, Medical 
Society recently held a dinner meeting in honor of 
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Dt. Burton D. Myers to mark his retirement as dean 
of tlie Indiana University School of Medicine at 
Bloomington. Dr. Myers had been dean of the school 
since 1927. He joined the faculty in 1903 as pro¬ 
fessor of anatomy, becoming assistant dean in 1920. 
He retired on July 1 having reached the retirement 
age of (seventy years. At the dinner Dr. Myers was 
presented with life membership in the Monroe County 
Medical Society. The speakers included Dr. Karl R. 
Ruddell, Indianapolis, president of the State Medical 
Association; Dr. Herman B. Wells, president of Indi¬ 
ana University; Dr. William Lowe Bryan, president 
emeritus of Indiana University; Attorney George 
Henley, and Thomas A. Hendricks, executive secretary 
of the State Medical Association. 

Dr. Thomas Bthi> Matjath, of the Mayo Clinic, 
RochcHter, Minn., wrh elected vice-president of the 
Minnesota State Board of Health at a meeting held 
on August 29 in Minneapolis. 

Dr. Wesley C. George, professor of histology and 
einbryologj" at the School of Medicine of the Univer¬ 
sity of North Carol]mi, has succeeded the late Dr. 
Charles S. Manguni as head of the department of 
anatomy. 

Thomas B. Drew, supervisor in the engineering 
department of K. I. du Pont de Nemours and Com¬ 
pany, Wilmington, Del., has been apjKiinted asso¬ 
ciate professor of eliemical engineering at Columbia 
University. 

Dr. Cyrus C. MacDuffee, professor of mathematics 
at the University of Wisconsin, has been appointed 
professor at Hunter College, New York City. He will 
fill the vacancy left by the retirement of Dr. Lao 
Genevra Simons, chainnun of the department. 

At the Michigan College of Mining and Technology 
Dr. Henry L, Coles, head of the department of chem¬ 
istry and metallurgy at the University of Alabama, 
will take the place of Dr. C. M. Carson, who retires 
as head of the department of chemistry and chemical 
engineering after serving for more than twenty-five 
years. Dr. Ralph E. Meuzel, head of the department 
^of chemistiy of Phillips University, Enid, Okla., has 
been appointed an assistant professor. 

Additions to the faculty of Cornell University, some 
of which have been already announced, are as follows: 
Chemistry, Professor Peter Debye, os chairman of the 
department; Physics, Bruno Rossi, aasociate pro¬ 
fessor; Psychology, Richard Parnienter, assistant 
professor; Engineering, Ebon H. Carruthers, assistant 
professor of metal processing; Agriculture, Karl C. 
Hamner, assistant professor of plant physiology, in 
charge of plant investigations in the U. 8. Plant, Soil 
and Nutrition Laboratory at Cornell, Gordon H. Ellis, 
Rssiatant professor of biochemistry and nutrition and 


bioohemist in the Federal laboratoiy, Robert B. Mus- 
grave, assistant professor of field crops and assistant 
agronomist, field station. 

In addition to the appointment, recently announced 
in Science, of Dr. Otto Loewi, as research professor 
of pharmacology in the College of Medicine of New 
York University, Dr. Daniel Bartholomew Kirby, 
visiting surgeon in charge of oplithabnological service 
at Bellevue Hospital, has been appointed professor 
of ophthalmology. 

Br. Lewis C. Scheffey, clinical professor of gyne¬ 
cology at the Jefferson Medical College of Philadel¬ 
phia, has been elected professor of gynecology to 
succeed Dr. Brooke M, Anspach, who retired rcently 
with the title professor emeritus. Dr. Anspach had 
held the chair of gynecology since 1921 and had been 
a member of the faculty since 1917. 

Dr. Frederick R. Whittlesey, associate professor 
of medicine at the School of Medicine, at Morgan¬ 
town, of the West Virginia University, has been ap¬ 
pointed director of the dispensary and coordinator of 
clinics at the College of Medicine, at Omaha, of the 
University of Nebraska. 

Dr. Philip L. Harris resigned from the faculty of 
the Medical College of South Carolina on Scpteiuber 
1. He is now in charge of the Biological Laboratory 
of Distillation Products, Inc., Rochester, N. Y. 

Charles R. McLendon, formerly city editor of the 
New York Herald Tribune, and also a member of 
staffs of The Sun and the World-Telegram, has been 
made editor of Popular Scicnee Monthly. 

Dk. Helen 8. Mitchell, research professor of nu¬ 
trition ut the Massachusetts State College, has been 
requested to act as nutrition consultant with the 
Council for National Defense. She will W(»rk with 
Dr. Hazel Steibeling, senior food economist of the 
Bureau of Home Economies, Washington, in ]>rcpara- 
tion for an educational program to contribute to the 
national health in time of emergency. 

Several members of the staff of the Field Museum 
of Natural History are now engaged in national de¬ 
fense activities. Clifford C. Gregg, director of the 
museum, has been ordered into active service for a 
period of one year as a major of infantry in the United 
States Army. He has been assigned to staff duty at 
the headquarters of the Sixth Corps Area in Chicago. 
Museum men who have enlisted in the National Home 
Defense Guard of Illinois include Paul O. McGrew, 
paleontologist, and Bryan Patterson, assistant curator 
of paleontology. 

Dr. Franklin S. Harris, president of Brigham 
Young University, has returned after a leave of ab- 
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senee of tliirteen tuonths during which he served as 
agricultural adviser to the Government of Iran. He 
helped to reorganise the Iranian Department of Agri¬ 
culture. Part of his work was to establish a Bureau 
of Forestry. He also assisted in the solution of prob¬ 
lems of irrigation, soils, transportation and coloni¬ 
zation. 

In the address as president of the American Chem¬ 
ical Society of Dr. S. C. Lind, printed in the last issue 
of Science, on page 230, column 1, third paragraph, 
the second line from the bottom, the number 450 should 
be 4,500. 

The Clinical Congress of the American College of 
Surgeons will be held in Chicago from October 1 to 
26. 

Members of the Optical Society of America are 
invited to visit the following exhibits arranged by the 
industries of the city and the University of Rochester 
during the twenty-fifth annual meeting that will be 
held on October 3, 4 and 5. These include Eastman 
Kodak Company, Thursday, 2: 00 p.m. A tour of the 
Kodak Research Laboratories including the Depart¬ 
ments of Radiology, Sensitometry, Photometry, Mi¬ 
croscopy, Photomicrography; Motion Picture Studio; 
Special instruments—Microdensitometer, Recording 
Spectrophotometer, Electron Microscope. The Uni¬ 
versity of Rochester, Thursday, 9:30 p.m. Depart¬ 
ment of Physics—Cyclotron; Institute of Optics— 
Measurement of solar radiation, determination of 
ozone in the atmosphere. The Taylor Instrument 
Companies, Friday, 1: 00 p.m. Luncheon followed by 
a trip through the plant. Inspection of manufacture 
of—Thermometers, Barometers, Compasses, Industrial 
Control Instruments. The Bausch and Lomb Optical 
Company, Friday afternoon. Plant visit and Instru¬ 
ment Display. 

A LARGE coll(H!tion of birds from Indo-China has 
been sent to the Smithsonian Institution by Dr. Joseph 
F. Rock, American botanist and ethnologist. The col¬ 
lection includes three specimens of the giant ibis. Dr. 
Rock was able to obtain a fine collection of the laiger 
birds of tlie area. These included marabou storks, 
herons and other water birds. Among the smaller 
specimens are representatives of several species un¬ 
known until they were found by a Swedish expedition 
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ii) the same area vithin the past few years. The eol< 

loetion contained nearly eight hundred specuneus. 

At the beginning of the two hundred and fortieth 
year of the founding of Yale University, Silliman Col¬ 
lege, completing the group of ten undergraduate col¬ 
leges, as originally planned, was opened on September 
23. It is named for Benjamin Billiman, professor of 
chemistry and geology from 1802 to 1853. The build¬ 
ing stands on the block bounded by College, Grove, 
Temple and Wall Streets. It includes the former 
Vanderbilt dormitories, given by the late Frederick 
W. Vanderbilt, of the Sheffield Scientific School class 
of 1876, and Byers HaR, given in memory of Alex¬ 
ander MacBumey Byers, of the Sheffield School, by 
members of his family. There are accommodations 
for 250 students, five resident fellows, rooms for visit¬ 
ing alumni, a dining hall, student common rooms and 
librai7. Professor Filmer S. C. Northrop, professor 
of philosophy and member of the Yale faculty for 
seventeen years, has been appointed master of Silliman 
College. 

Cornell University has awarded forty-four John 
McMullen Regional Scholarships in Engineering to 
entering students from twenty-two states. The num¬ 
ber is larger than usual this year because of a new 
ruling by the Board of Trustees giving the faculty 
committee authority to vary the stipends within limits 
in order to meet the specific needs of the applicants. 
The majority of the scholarships, however, carry $400 
a year during the entire four- or five-year course in 
the College of Engineering. These scholarships are 
awarded annually to secondary school graduates in 
16 districts covering the United States except the State 
of New York, where other scholarships are provided. 
They are financed from the proceeds of the fund 
established by the late John McMullen, of Norwalk, 
Conn., ^*for the purpose of creating and maintaining 
free scholarships for the education of young men as 
engineers.” Industrial scholarslii^^s, undergraduate 
scholarships and graduate scholarships are also sup¬ 
ported from this fund, which now amounts approxi¬ 
mately to $2,000,000. 

Nature states that the British home secretary re¬ 
cently announced in the House of Commons that he is 
willing to consider steps to enable alien men of aoienoe 
who are not released from internment to carry on their 
scientific activities or studies in internment 




DISCUSSION 

RHESUS MONKEYS (MACACA HULATTA) laboratories: 1936:12,992; 1937:12,421,1938:16.881. 
FOR AMERICAN LABORATORIES Thus the actual average monthly importation fnun 

Tax Bureau of Biological Survey issued permits for 1936 to 1938 inclusive was about 1444, leas mortali^ 
the following numbers of Rhesus monkeys to be im- during shipment from India, 
ported into the United States mainly for soientifle These figures tiiow the magnitude and importanss 
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of the trade in Rhesus monkeys for the many kbds 
of medieal and other scientific research* The data also 
show that previous estimates were exaggerated which 
gave the numbers of monkeys impoTied as being be¬ 
tween 30,000 and 50,000 per annum* 

Assuming that these primate specimens are essejitial 
to the work of American investigators, two important 
questions arise: 1* Will this drain on the Rhesus mon¬ 
key population seriously limit or in fact deplete the 
supply in India T 2. Since various embargoes have 
been imposed during recent years, is there a possi¬ 
bility of serious limitation which would curtail impor¬ 
tant scientific research t 

I tried to find the answers to these questions when 1 
was in India and the Far East during July, August 
and September, 1938, collecting a breeding stock for 
the Santiago Primate Colony of the School of Tropical 
Medicine, Puerto Rico and Columbia University. 

A clear and unequivocal answer was found to the 
first question: The center of the trapping operations 
is in the district around Lucknow where Rhesus mon¬ 
keys are ubiquitous, are found by the hundreds of 
thousands and are even considered as pests. Through¬ 
out great sections of India where no trapping is being 
done at present, Rhesus monkeys are found in large 
numbers. The bonnet macaques in Southern India 
constitute a further possible supply* The Government 
of India has at times caught animals in the farming 
plain districts and shipped them by carloads to forest 
districts in order to protect the crops of fruits and 
grains. Since the monkeys are very numerous, since 
they are prolific breeders and since, in the main, only 
juvenile animals are trapped for export, there is no 
question of extinction from trapping or even of serious 
Iknitation of the supply. 

The second question is problematic. Monkeys in 
India are considered to be quasi-eacred by Hindus and 
Buddhists* These peoples resent their capture and 
export under tlie prevailing deplorable conditions and 
they are told that the monkeys are used for the *‘rc- 
juvenation of decadent Westerners,” The Society for 
the Prevention of Cruelty to Animals, both in America 
and India strives to prohibit this primate traffic. 
These pressure groups succeeded in having iJbe follow¬ 
ing rescdutlon adopted by the Government of India 
in 1937: 

In exerciae of the powers conferred by Section 19, tlie 
Sea Customs Act, 1878 (VIII of 1878), and in superaes- 
sion of notificaion of the Government of India in Finan¬ 
cial l>epairtment (Central Revenue) No* 23 Customs, 
dated the drd of April, 1937, the Central Government are 
ploaoed to {prohibit the export of monkeys by sea or by 
land from British India during the period from 1st of 
April to 3lst of August In each year. 

fWthemore, the Coaehitig Tariff No. 11 of Indian 


railways prohibits the carrying of monkeys during the 
stated season. Exceptions are made for the School of 
Tropical Medicine, London. 

The season of prohibition is delimited to April 
through August because of tlie high temperatures 
prevailing in India at that time in consequence of 
which many monkeys suffocate during rail shipment to 
coast ports. No consideration has been given to the 
fact that specimens shipped from India daring the late 
fall and early winter months arrive about 40 days later 
in the often severe cold winter of Boston or New York, 
where most freighters from India first dock. Nor has 
consideration been given to the climatic zones of the 
Bed Sea or the Cape of Good Hope through which 
shipments must pass. 

Even during normal peace times, shipping problems 
arc acute. Animals are packed in bamboo cages for 
rail shipment to Calcutta or Bombay. During th^e 
journeys a high percentage (estimated 10-20 per cent.) 
are either killed in fights, severely wounded or die 
from suffocation or the lack of water. Most animal 
depots in the seaports are filthy and monkeys are 
exposed to the disease-carrying humans usually found 
around these depots. The conditions under which ani¬ 
mals make the 40-day journey to the United States 
are in most cases equally deplorable. Most ship opera¬ 
tors do not like carry this live freight and many 
have rules against its transport. At present shipping 
space is in great demand and invariably officers of 
ships must receive heavy gratuities to get tliera to tol¬ 
erate the nuisance of shipments of monkeys. Since no 
ships have adequate accommodations for live primates, 
they fare poorly and from 6 to 40 per cent, die on 
shipboard. In addition, shipping charges are deliber¬ 
ately made high in order to discourage shipment of 
these primates. 

AH those interested in bettering these conditions; 
the scientists who use them, the Hindus and Buddhists, 
the Society for the Prevention of Cnielty to Animals 
and conservationists, should have a common interest 
in working out fe^isible plans for providing near opti¬ 
mum shipping conditions for these monkeys. A study 
of the problem indicates that proper approach to the 
Government of India, to the shipping officials and to 
dealers would greatly improve conditions affecting this 
necessary import of primates. 

It should also be noted that a small percentage of 
the ]^esus monkeys necessary for American labora¬ 
tories Gould be supplied by breeding colonies such as 
the Santiago Primate Colony in Puerto Rico. There is 
no reason why some specimens can not be bred near 
centers of adequate food supplies in southem and 
soutiiwestem United States. The possibility of sub- 
stHutiztg New World platyrrhine types for the Rhesus 
should receive due consideration, also. 
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Study of Uie problem leads me to suggest the follow¬ 
ing; 

1. The entire problem should be more carefially studied 
by a government agency or foundation before serious 
shortugcH occur. 

2. A diplomatic approach should be made to the Gov^ 
ornment of India through the United States Consulate in 
Calcutta, requesting their cooperation. 

3. Trapi)erH aud shippers in India as well as importers 
in the United States should be licensed and compelled to 
meet certain stated requirements. 

4. All Bhesus specimens leaving India should bo tested 
for tuberculosis and the positive reactors eliminated. 

5. A study should bo made of the need fur these j>ri- 
mates and this demand should be coordinated throughout 
the year with trujiping operations in India. 

6. Agreements should be made with shipping lines 
which will handle this truflic so that they will provide 
shipping facilities and adjust their charges accordingly. 

7. Sliipmeiits of monkeys should be accompanied by 
trained caretakers. 

8. Hhipraonts should be timed and routed taking into 
consideration the weather conditions prevailing at various 
times of the year and the effect on Khesus shipments. 
The Ked 8oa should bo avoided at certain seasons (after 
the Mediterranean is again open) and during severe win¬ 
ter weather, shipments could be sent to the West Const or 
to Southern ports, e,g., New Orleans, instead of Boston 
and New York. 

0. An adequate balanced ration and not solely iinhulled 
rice should bo required for animals during shipment. 

10. Rlicsua monkeys could be purchased directly from 
reliable ag(jnts in India at a considerable saving to scien¬ 
tific laboratories, 

11. Breeding colonies for a limited number of disease- 
free, selected, dated and conditioned specimons should 
be established in the United States or nearby in the 
Western IIomisphere. 

12. Consideration should be given to the possibility of 
using the New World platyrrhine monkeys in experiments 
wdiore they can be substituted for the l^iesus monkeys. 

AKSuiniiig that a sui)ply of Rhesus monkeys or of 
other Mac<uia is essential for American laboratories, 
some of these reeonjmended steps would seem highly 
desirable if not imperative. 

C. R. Carpenter 

School or Tropical Medicine, 

Columbia University 

MUSCA DOMESTICA AND HIPPELATES 
FLIES—VECTORS OF BOVINE 
MASTITIS 

Recent work at the Florida Agricultural Experi¬ 
ment Station on transmission of bovine mastitis shows 
that at least two species of insects, namely, the common 
housefly, Musca dontestica, and frit flics or eye gnats, 
Sippelaies spp. to be important vectors of the infec¬ 
tion. Close observations made on diseased animals in 


affected herds showed that M. domestica wore persis- 
tent.in their feeding habits at the teat orifice of laotat- 
ing cows in the milking line and of cows corralled near 
the bams. They fed on waste milk accidentally spilled 
on floors during milking operations. Hippelatea were 
noted to hover around the natural body openings of 
calves, yearlings, pregnant heifers and lactating cows. 
Hippelatea fed on lacrimal fluid, fatty body secretions, 
milk droplets accidentally spilled on the feet and on 
aeoretiou at the tip of the teat of animals in herds 
where mastitis has prevailed. Structural characters, 
breeding habits and feeding activities of M. domestica 
and Hippelatea flies aroused suspicion that these in¬ 
sects could serve as ideal vectors of mastitis. 

Exposure tests were made to ascertain the possible 
relation these species might have to udder infection 
by their feeding habits at the tfiat orifice. The insects 
were taken from herds where mastitis has prevailed. 
In some instances alternate feedings on infected mate¬ 
rial and the teat orifice were made, while in other 
instances the teat orifice was exposed to insects taken 
directly from premises where mastitis prevailed. Mas¬ 
titis developed in each of the experimental animals by 
the exposure technique employed. The type of udder 
infection, whether temporary or permanent, depended 
upon several factors. Active infections developed 
where the udder secretion was allowed to remain in the 
quarter as occurs naturally during the dryiug-off 
period x>rior to calving. Under natural conditions M, 
domestica and Hippelatea fed simultaneously at the 
teat orifice of animals in corrals and many exposures 
were effected throughout the day daring the insect 
season. While this work points out importance of 
insect transmission of bovine mastitis and opens up 
new fields of investigation it does not convey the idea 
that mastitis may not be transmitted by other means. 
Since Hippelatea have previously been incriminated 
in the transmission of conjunctivitis and yaws {fram- 
boeaia tropica) in humans it would not seem unreason¬ 
able to suspect these insects serve as vectors of other 
infections such as Brucellosis in cattle via the conjuno- 
tivae, mouth, teat orifice, vagina and skin. Buchli has 
shown these routes to be the portals of entry of Bru¬ 
cella abortus in cattle. 

D. A. Sandkbs 

Flomda Agricultural Experiment Station 

EVIDENCES OF PLEISTOCENE CURRENTS 
IN PENINSULAR FLORIDA 

The Aero Service Corporation in Philadelphia have 
recently completed, on a scale of 1:40,000, an aerial 
survey of the southern third of the peninsula of 
Florida. The photographs had been assembled on a 
rough mosaic basis on great boards, and matched with 
a remarkable degree of accuracy. Southeast of Lake 
Okeechobee the small lagoons were arranged along 
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lines of N 30 W, In the area west and northwest of 
Lake Okeechobee the la^foons and probably sand ridges 
were arranged along lines of N 45 W. Southwest and 
west of Miami the linos were arranged in broad sweep¬ 
ing curves convexed toward the oast, approximating 
the curve of the Florida Keys. 

The impression produced was very striking. The 
probable explanation is that this arrangement is due 
to currents, or currents and winds acting together dur¬ 
ing Pleistocene time, when all of this portion of 
Florida was covered by shallow sea. 

Roy E. Dickerson 

PHILAUKLPHU, Pa. 

THE USE OP THE TERMS POLYGAMY. 

POLYGYNY AND POLYANDRY 

The term polygamy is frequently used as a synonym 


of polygyny in zoological writings. Polygamy, how¬ 
ever, is an inclusive term, referring to the custom of 
having more than one mate, and includes both po- 
lygyny and polyandry. Since there is a definite mean¬ 
ing and a need for each of the three terms, it seems 
most desirable to stop the degradation of meaning and 
use the terms as defined in Webster^s New Interna¬ 
tional Dictionary, 1935: 

Polygamy. The custom or practice of having a plurality 
of wives or husbands at the some time. 

Polygyny. The mating of one male with several females, 
in certain animals, as fur seals. 

Polyandry. The possession by a woman of more than 
one husband or mate at the same time. 

David E. Davis 

Biolooioal Laboratories, 

Oambridor, Mass. 


SCIENTIFIC BOOKS 


STATISTICAL MECHANICS 

The Principle of Statistical Mechanics. By Richard 

C. Tolman. Oxford University Press, 1939. 

This new book of Tolman will be welcomed by 
evei*y one interested in the fascinating field of statis¬ 
tical mechanics. Since an earlier b(X)k by Professor 
Tolman on the same subject, in the reviewer's opinion, 
remains one of the best introductory texts, one knew 
what to expect. The new book, however, far from 
being in any way a new edition of the older work, 
has a completely different character. Its purpose is to 
elucidate in detail the principles of the subject, espe¬ 
cially in so far as they have been influenced by the 
development of the quantum mechanics. Except in 
the book of Von Neumann (which lies beyond the 
mathematical horizon of most physicists), this task 
had never been attempted. And this attempt alone 
makes it an important and useful book. In fact, it 
soeme a pity that Tolman has not restricted himself 
to this sole task. In addition his book contains t 
straightforward text of the quantum mechanics (Chap¬ 
ter VII) and a discussion of the usual kind of appli¬ 
cations (in Chapters X and XIV). These sections 
could have been omitted without loss to the main 
argument. They are quite satisfactory in themselves, 
but they are addressed, so to speak, to a different 
audience from that of the rest of the Hook. 

The main pari of the book may very well be com¬ 
pared with the famous article by P. and T. Ehrenfest 
in the “Enzyclopadie der Mathematisohen Wissen- 
sohafton.” There the principles of statistical mechan¬ 
ics were analyzed on the basis of the classical mechan¬ 
ics. Ehrenfest was able to show that many additional 
assumptions had to be made in order to explain the 


second law of thermodynamics. The clarity of his 
exposition has had a strong influence on the further 
development of the subject. And before going any 
further it may be said that Tolinan's book reaches the 
same high standard of lucid and careful exposition. 
The two treatments of course exhibit several differ¬ 
ences. The most important one is the difference in 
attitude witli regard to the work of Gibbs. Ehrenfest 
has always held the opinion that Gibbs had only sim¬ 
plified and systematized the ideas of Boltzmann. Tol¬ 
man, on the other hand, considers the Gibbsean concept 
of the canonical (and grand-canonical) ensemble as 
absolutely fundamental. He of course admits that for 
its justification one has to make certain assumptions, 
but he considers those as inherent to any kind of 
statistical approach. Furthomore, he trios to show 
that essentially the same assumption (the hypothesis 
of equal a priori probalities) has to be made in the 
classical as in the quantum statistics. The close 
analogies which exist between these two fields are very 
striking indeed. Tolman has emphasized these analo¬ 
gies by making the part of the book devoted to the 
classical statistics (Chapters III till VI) completely 
parallel to the part dealing with the quantlun statistics 
(Chapters IX till XII). Even the wording is some¬ 
times almost the same. Both parts culminate in the 
discussion of the H-theorem, which is thus given the 
central position it deserves. 

All this surely is very illuminating. However, the 
reviewer must admit that tlie analysis of Tolman has 
not quite convinced him of the validity of the Gibbsean 
point of view, although as an old pupil of Ehrenft^st, 
be may perhaps be prejudiced. 

Since this is not the place for a detailed discussion, 
the reviewer will try to express in general terms his 
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objections or perhaps better his feelings of discom¬ 
fort. It is clear that the main difficulty lies in the 
explanation of the time-dependent processes in statis¬ 
tical physics. In fact, the fundamental problem is 
always to reconcile the reversible laws of mechanois 
with the apparent irreversibility of most of the phe¬ 
nomena which occur in nature. With regard to the 
theory of the properties of matter in equilibrium, 
there is in practice no difference of opinion. There 
are different way.s of interpreting and justifying the 
canonical ensemble. But they all lead to the same gen¬ 
eral method for calculating the thermodynamic prop¬ 
erties of a system, when the molecular constitution and 
the laws of interaction between the molecules are 
known. Of course this general method can not usually 
be carried out because of the great mathematical diffi¬ 
culties. And it is therefore perhaps not quite sure 
whether all the equilibrium prox)ertie3 can in principle 
be explained in this fasliion. There is, for instance, 
the question of the ejcistence of different phases of the 
same substance and the corresponding problem of the 
phase transitions, like condensation and melting. 
There are only the beginnings of an xmderstanding 
of the liquid state. And so one can go on; the strict 
theory of all these matters, starting from first prin¬ 
ciples, is still lacking, although several interesting 
attempts have been made. Tolinan does not consider 
these questions. Their critical discussion would doubt¬ 
less have iiicre^ised the book beyond all measure. They 
should have perhaps been mentioned at least, because 
they are (or better should be) essential applications 
of the general methods, describing the properties of 
systems in the equilibrium state. 

However, as said before, the main difficulties lie in 
the explanation of the phenomena in systems not in 
the equilibrium state. And the first problem is to 
show that the equilibrium state, as described by tlie 
canonical ensemble, is always re^hed in time. This 
is what the x-theorem tries to Jo, and it is here that 
the differences of opinion occur. One has to distin¬ 
guish between the original H-tlieorem of Boltzmann, 


which only holds for ideal gases, and the generalised 
H-theorein of Gibbs, which deals with the ensemble 
for an arbitrary system. The proofs for these two 
theorems have quite a different character. For gases 
oxm can actually write down on expression for the rate 
of change of the function H, so that one not only 
shows that the equilibrium state is always reached in 
time, but one lias also an idea how long it will take. 
One can estimate the relaxation time. In the back¬ 
ground, so to speak, there is also the exact theory of 
the transjmrt phenomena (heat conduction, diffusion, 
etc.), which gives a satisfactory explanation of at 
least some of the non-equilibrium phenomena in gases. 
The situation is quite different for other systems, as 
in the cases of liquids and solids. Even if one is con¬ 
vinced by Gibbs*s proof that the equilibrium state is 
always reached in time—^nnd the analysis of Tolman 
has made the pn>ot really quite convincing—still one 
has no way of estimating tlie relaxation time. As a 
result, there does not exist a strict theory, say, for 
the viscoeiiy of a liquid, and in the reviewer's o]>inion 
this is not only due to mathematical difficulties, hut 
it is even not clear how to formulate the problem 
mathematicaJly, supposing always that the molecular 
constitution of the liquid and the interaction laws 
between the molecules are known. . 

This is really the main reason why the review^er feels 
dissatisfied with the treatment of Gibbs and Tolman. 
Bhrenfest used to say that the book of Gibbs lirafl too 
‘toooth"; that it gave too much the impression that 
all problems in statistical physics were in principle 
solved when one could believe the classical mechanics. 
And the same kind of impression may bo gotten from 
Tolman's book. This, of course, does not detract from 
its value. But it is the reason why the reviewer has 
tried to emphasize the questions which still remain 
open. Statistical physics has been rather neglected 
by the theoretical physicists, and only the simple prob¬ 
lems have really been solved. 

George E. Uhlsnbeok 

, ITniveesitt or Miohioan 


SPECIAL ARTICLES 


THE AITTONOHIC BASIS OP BHOTION’ 

Cannon“ has stressed the significance of the sym- 
pathetico-ndrenal discharge in emotion in a number of 
important papers. He attributes less significance to 
discharges via the parasympathetic system, although 
he admits that under conditions of great fear sign* 
of parasympathetic discharge may be present together 


with the well-known sympathetico-adrenal syndrome. 
This latter phenomenon he explains by a lack of ^*or- 
derlinees of central arrangement*’ so that the ^^oppoaad 
innervatione no longer discharge reciprocally but siinul- 
taneoufily and then the gtronger member of the pair 
prevails.” Several authors (Kling,® Bekhterev,* Berg- 
monn*’ and others) have shown that, at least in the 


1 Aided by a grant from the John and Mary R. Markle 
Foundation. 

»W. B, Cannon, “Bodily Changes in Pain, Hunger, 
Fear and RagB,“ New York, 1929; and ^*The Wisdom of 
the Body, ’ ’ New York, 1939. 


s C. Kling, Psychological EsvieWf 40: 308,1983. 

A V. M. Bekhterev, * * Feelings and Bmtioiui. ” iMlted 
by h» Beytnert, Qork Bniveriltt Press 1928^ p* 370. 

® Yon Bar^paoami, FunktloMle Patiimlogte, 
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humaUf 4i8<^Aig6B frequently aooompany emo* 
tional prooems. 

It was shown recently by ourselves® that the inhala¬ 
tion of low oxygen as well as the administraiton of 
metrazol produces in rats definite signs of a simul¬ 
taneous vago^insulin and sympathetioo-adrenal dis¬ 
charge. The predominance of the sympathetioo- 
adrenal system explains the fact that in normal ani¬ 
mals anoxia and metroeol cause a rise in the blood 
sugar. After elimination of the sympathetico-adrenal 
system these factors lead to a charaoteriatio hypogly¬ 
cemia. If, however, the vagi are cut below the dia¬ 
phragm this hypoglycemic effect is absent. These 
experiments make it probable that conditions such as 
sham rage and rage which in the normal oat lead to 
marked discharges over the sympathetioo-adrenal sys¬ 
tem may in animals in which the effects on this system 
have been eliminated reveal discharges over the vagus, 
leading to an increased secretion of insulin. Such 
experiments seem to be of great interest not only for 
the theory of emotion but also as a contribution to the 
still disputed problem in how far the vagus contributes 
to insulin secretion under physiological conditions. 

In the first group of experiments the well-known 
syndrome of sham rage was produced by stimulating 
the left mamillary body of the hypothalamus in lightly 
narcotized cats by means of faraclio currents. The 
Horsley-Clarkc stcrotaxio instrument was used in these 
experiments. Such a stimulation leads regularly to an 
increase in blood sugar due to sympathetioo-adrenal 
discharge (Karplus and Kreidl,’ Ranson* and col¬ 
laborators). If the adrenals are eliminated and the 
liver is denervated, such stimulation, although still ac¬ 
companied by the marked sympathetic signs of sham 
rage, is accompanied by a reversible fall in blood sugar. 
If, however, the experiment is repeated in such animals 
after the vagi had been cut the result of stimulation is 
now a slight rise in blood sugar which is much weaker 
than that observed in animals with the sympathetieo- 
adrenol system intact. It seems highly probable that 
this latter rise is due to a secretion of sjrmpathin (c/. 
^Partington®). The fall in blood sugar observed in the 
first part of the experiment must be attributed to an 
inereased secretion of insulin mediated by the vagi. 

These experiments are conflrmCMi in a second group 
of experiments in which the spinal cord was sectioned 
below tlie sixth cervical segment, and hypothalamic 
stimdation was carried out eighteen hours later. Here 
again it was found that sham rage produced hypogly- 

s S. GeUhoriL paper read at Oinciimati meeting of the 
American Psychiatric Association, May, 1940. 

T J. p. Karplus and A. Kreldl, Artth, ges. Physiol., 185: 
4Q1, 1910. 

W. Sanson and H. W. Magoun, Srgobn. Physiol*, 
4i i 50, 1989. 

» F. F. Fartiington, lour. PhysM., 117; 55,1986. 


cemia wdien the vagi wark''intact, but a slight delayed 
rise in blood sugar occiii^^ on hypothalamic stimula¬ 
tion after vagotomy. 

Another group of experiments was conducted on cats 
in which again the spinal cord was sectioned at the 
sixth cervical segment in order to eliminate the effect 
of central sympathetic discharges on the sympathetico- 
adrenal system. When such cats were confronted with 
a barking dog, whereby a typical rage reaction was 
elicited, the blood sugar fell in spite of marked signs 
of rage such as pupillary dilatation, increased respira¬ 
tion, unsheathing of the claws, etc. If, however, the 
experiment was repeated after the vagi had been cut 
below the diaphragm the result of the rage reaction 
was now a slight increase in blood sugar. Whether 
this increase is due to sympathin or to some stimula¬ 
tion of the hypophysis remains to be investigated. 
The experiments have clearly proven that the natural 
emotional proc^ess of rage as well as sham rage induced 
by hypothalamic stimulation load to a simultaneous 
discharge over the vago-iiisulin and sympathetico- 
adrenal system.^® It is obvious that it will be very 
important to study the evidence of such vago-insulin 
action under conditions of emotional disturbances. 

Summary 

(1) It is shown that hypothalamic stimulation in 
cats, with faradic currents eliciting the syndrome of 
sham rage, produces after the elimination of the sym¬ 
pathetico-adrenal system a hypoglycemia when the 
vagi are intact. After bilateral vagotomy the stimula¬ 
tion results in a slight and delayed rise in blood sugar. 

(2) If in eats in which, due to a sectioning of the 
spinal cord at the sixth cervical segment, the effect 
of central discharges on the sympathetico-adrenal sys¬ 
tem is eliminated, a rage response is elicited by a bark¬ 
ing dog it produces a fall in blood sugar. The section¬ 
ing of the vagi below the diaphragm abolishes this 
reaction. 

From these experiments it is concluded that the 
normal emotional process as well as the sham rage re¬ 
action is characterized by a simixltaueous dischaige 
over the vago-insulin and sympathetico-adrenal system. 
The latter predominates in the normal animal and 
masks the effects on the former. ^ QEiiUHORN 

R. CORTELL 
J. Feldman 

COLLRUE or Medicine or the 
ITN ivaasiTY or Illinois, 

Cbxoaoo 

is iaterestiag to note that Harris and Ingle (Am. 
Jour. Physiol., 120; 490, 1937) observed in adrenalectom- 
ized rats a fall in blood sugar under conditions of fright 
which evoked a hyperglycemic effect in the control ani- 
mala, These author^ failed, however, to see the signifi- 
canee of their findings and the role of the vagus in insulin 
seeretioa. They attribute their results to an artefact. 
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A PRELIMINARY NOTE ON THE EXTRAC¬ 
TION OF A CARCINOGENIC FACTOR 
FROM PRIMARY HUMAN 
MAMMARY CANCERS 

The following are the preliminary results of an 
experiment in which extracts of two human mammary 
cancers produced tumors at the site of injection in 
experimental animals. 

In reviewing the extensive work that has been done 
on the hydrocarbon carcinogenic agents, their chemical 
and physical properties and relation to the normal 
sterols of the animal body, the common property of 
the fat solubiliiy seems to stand out as a characteristic 
that might also be common to a liypothctical human 
carcinogenic factor. If such a factor exists, it would 
likely be extractable by fut solvents, and the site of 
an early primary growth would serve as an indicator 
of tlie region of greatest concentration locally. Since 
the solubility of the factor was unpredictable, and it 
seemed likely Uvat it would be present in minute quan¬ 
tity, the use of several solvents would increase the 
chance of complete extraction. 

With the above assumptions in mind the following 
experiment was performed. On August 23, 1939, a 
amall, 2 cm x 2.5 cm, scirrhous type carcinoma with 
axillary node involvement was removed by right radi¬ 
cal mastectomy. After small blocks of tissue had been 
excised for fixation and microscopical examination, the 
primary nodule with its immediately surrounding fatty 
tissue was dissected free of the remainder, ground to a 
hash, covered with cold acetone and stored in a refrig¬ 
erator. Acetone was used to serve both as a solvent 
and as a dehydrating agent to prepare the tissue for 
later ether extractions. The material was then placed 
in a Soxhlet extractor and extracted exhaustively at 
the lowest possible temperature with the following 
solvents in this order: 1. acetone, 2. ethyl ether, 3. pe¬ 
troleum ether (B.p. 35-60® C.), 4. absolute ethyl alco¬ 
hol. In an attempt to minimise ctcmical change, this 
order was maintained to remove as much fat soluble 
matter as possible before the higher temperature of the 
alcohol extraction. Separate portions of the hash were 
then each extracted with each solvent for at least 24 
hours. The solvents were then removed by distillation 
at reduced pressure. The fractions were then com¬ 
bined for injection into experimental animals, advan¬ 
tage having been taken of the neutral fat as a solvent. 
This extract was designated H.M.Ca. Extract No. 1. 

On October 10, 1939, a second human scirrhous 
carcinoma was obtained following a left radical 
mastectomy. The primary nodule measured 4.5 cm x 
4.5 cm X 1.5 cm and metastatic cancer involved the 
axillary nodes. This tumor was extracted by an iden- 

1 From the Laboratory for Burgical Research, Stanford 
University Medical School. 


tical procedure and the final extract was designated 
H.M.Ca. Extract No. 2. 

The experimental animals used were virgin female 
mice one month old of Little's C57 black low tumor 
strain. The strain has been maintained pure by 
brother-sister mating only and no spontaneous tumors 
have occurred in 200 control animals, 

On September 12, 1939, 0.2 cc of H.M.Ca. Extract 
No. 1 was injected subcutaneously into the region of 
the left hind-most breast of 4 virgin females. Subse¬ 
quent injections of 0.2 cc, alternating left and right 
hind-most breast regions, were given on October 11, 
1939, November 21, 1939 and December 4, 1939. To 
avoid any continuotis effect of whatever estrogenic 
substance the extract might contain, no further injec¬ 
tions were given. These animals were each allowed a 
single pregnancy during the injection period. No 
animal was injected during lactation. 

H.M.Ca. Extract No. 2 was first injected into the 
region of the left hind-most breast of 5 virgin females 
on November 17, 1939. One subsequent injection was 
given in the region of the opposite breast on December 
3, 1939. All of these animals were kept virgin 
throughout the experiment. 

The first tumor appeared on June 20,1940, 282 days 
after the first injection of H.M.Ca. Extract No. 1. A 
bard subcutaneous ncxiulo 0.5 cm in diameter was 
found at the very site of the first injection. This 
mass grew rapidly and on July 1, 1940, had reached 
2 cm X 2.5 cm in size. The animal was sacrificed and 
a portion of the tumor was transplanted into 4 mice of 
the same strain. After microscopical preparation of 
the remainder, the tumor was found to be a rapidly 
growing spindle cell sarcoma. No gross metaatases 
were found, but microscopically the mass extensive^^ 
invaded the abdominal wall. The transplants grew 
rapidly in all of the animals and resulted in a 2 cm 
ulcerating mass by the twentieth day. Three of the 
animals died from the effects of the transplant between 
the twentieth and twenty-sixth day. On the twenty- 
sixth day the fourth animal, obviously dying, was 
sacrificed and the tumor was retransplantcd. In each 
case an equally large internal mass was found in the 
abdominal cavity where the subcutaneous transplant 
had invaded the abdominal wall. No gross metastoses 
were found in other regions of the body. 

On July 3, 1940, 229 days following the first injec¬ 
tion of H.M.Ca. Extract No. 2, a tumor appeared in 
this series of animals. This tumor also appeared at 
the very site of the first injection. It was allowed to 
grow until July 22, 1940, when it had reached 1.6 cm 
in size. A portion of this was transplanted into 4 
animals and grew rapidly. Microscopical examination 
again revealed a spindle cell sarcoma. The mass had 
invaded the muscle to which it was adherent, but no 
gross metastases were found. 
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To date, no other tumors h^ve appeared in either 
scries of animals. 

Apparently, for the first time, a factor has boen ex¬ 
tracted from primary human cancer which is capable 
of producing tumors in an experimental animal. 
Further trials of the above experiment are now under 
way, in addition to the obvious control experiments 
that will be necessary to establish this finding. Also, 
an attempt is being made to isolate the active factor 
from the pooled extracts of several human cancers. 
These results will be reported when they are cttmpleted. 

John F. Menke* 

Stanford University Hospital 

INSECT LIFE WITHOUT VITAMIN A 

In a series of earlier studies^ it was found that 
BlatlHa gerntaniea L., the ordinary cockroach, could 
grow to maturity upon a synthetic diet of purified 
casein, starch, salt mixture and yeast or yeast extract. 
Since this diet was very low in vitamin A, this species 
must either liave synthesized this factor or have had 
no need for it. Inasmuch as vitamin A seems essen¬ 
tial for all the higher vertebrates that have been 
studied, it is interesting that it may play no part in 
the life of one or possibly many species of insects. 

A new series of experiments was devised to check 
the earlier results showing no dietary need for this 
vitamin. The work was then extended still further to 
determine whether or not the cockroach could synthe¬ 
size this factor within its body when fed diets devoid 
of vitamin A or its precursor carotene. The stock 
diet that has been in use for many years by us for 
producing cockroaches is a mixture of equal parts of 
whole wheat flour and dried skimmed milk. This diet 
was exposed to hot air for six hours at 115° C. to 
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destroy any carotene. The young cockroaches, started 
two days after emerging, grew better upon this heat- 
treated diet than upon the original. The purified diet 
deficient in vitamin A and used in the usual assay 
procedure for vitamin A was then tested as a stock 
diet. All these studies indicated that the cockroach 
could thrive upon diets that are so deficient in vitamin 
A that they will not support the growth of rats. 

The next step to determine if this insect could carry 
on its body functions without vitamin A consisted in 
producing large numbers of the insects upon an A-free 
diet, extracting the fat from these insects and testing 
this fat for this vitamin. 

By the use of large cages 2.5 kilograms of live cock¬ 
roaches were jn'oduced in the course of ten months. 
These were reared upon the vitamin A-f ree diet used 
in the U. S. P. method for the vitamin assay with rats. 
From these insects wore extracted very carefully in the 
cold 150 grams of oil. This oil was te.steil colorimetri- 
cally for vitamin A but gave only a negative test. It 
was then fed to rats in accordance with the usual pro¬ 
cedure for the assay of vitamin A. Levels of 0.1 and 
0.01 grams were fed daily in this assay. Neither level 
gave any indication of containing vitamin A. In the 
same assay the reference cod liver oil gave the usual 
response in growth and prevention of eye symptoms. 

From these results it is evident that the cockroach 
needs no vitamin A in its diet and that its body can 
function normally throughout its life cycle without 
this vitamin. Therefore vitamin A is not of universal 
importance in the life of animals. 

R. E. Bowers 

State Normal School, 

Cortland, N. Y. 

C. M. McCat 

Cornell University 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A DIFFERENTIAL METAL BELLOWS MA¬ 
NOMETER FOR THE MEASUREMENT 
OF BLOOD FLOW 

* Thk differential rubber membrane manometer de¬ 
scribed in an earlier report for the measurement of 
blood flow by differential manometry^ has been re¬ 
placed by a pair of metal bellows manometers, ar¬ 
ranged to record mechanically the difference in their 
pressure readings. The calibration of the manometer 
couple in this arrangement has remained constant over 
a period of eight months in almost daily use. 

The bellows is a deeply corrugated thin-walled cylin¬ 
der, which elongates under application of internal 

a BHnney-Howoll follow in cancer research. 

1 C. M. McCay, Bhysioh Zool, H, 80, 1038. 

1 Hampden Lawson and J. P. Holt, Jour. Lab. and Clin. 
Med., 24: 630,1930. 


pressure.^ The most flexible small bellows obtainable 
has an outside diameter of 25 mm and a length of 30 
mm. Without load, it responds to intenial pressure 
with elongation at the rate of approximately 0.04 mm 
for 1 mm Hg in roughly linear fashion up to at least 
200 mm Hg. To adapt the bellows for differential 
manometry, a pair of them was mounted on suitable 
bases (Fig. 1, a) and ciamjied in position with their 
movable faces apposed so that each bellows exerted 
its full thrust against the other. Magnified mechanical 
recording of the movement at the apposed faces was 
accomplished by inserting between the faces a short 
sleeve (Fig. 1, 6) bearing a rod onto which the short 
arm of a recording lever was slotted (Fig. 1, c). The 

a The courtesy of the Fulton Sylphon Company, Knox¬ 
ville, Tonn., who auppUed the hollows from special stock, 
is gratefully acknowledged. 
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sleeve was out out as i^own in the sketch, and fastened 
tc the free faee of each bellows with a small amount 
of solder. Maximum range is secured for the oouple 
by mounting the bellows under minimum compression^ 
The fulcrum which ^rries the recording lever is ad¬ 
justable on the short n)d d. The recording lever and 
its axle are shown only in the lateral view in Fig. 1. 

When coupled in this fashion, the elongation of each 
bellows for a given rise in pressure Js reduced by one 
half, pressure in the otlier member of the pair remain¬ 
ing constant. Thus, with the diameter and flexibility 
given above the volume change for a pressure rise of 
100 mm Hg is approximately 0.87 cc. Under most 
conditions the time required for tliC displacement of 



this volume of fluid does not constitute a serious error. 
Unless pressures high enough to produce lateral de¬ 
formation are employed, the behavior of the firmly 
joined apposed faces resembles that of a single clastic 
membrane, in response to pressure differences in the 
two members of the couple. Equal pressure increases 
in either member, pressure in the other remaining 
constant, will produce equal and opposite movements 
of the writing point from the zero line, regardless of 
differences in the separate flexibility of the two bel¬ 
lows. Furthermore, since fluid displacement for a 
given pressure change is equal in the two members, 
resistance to flow anywhere in the system has the same 
effect as resistance anywhere else. 

The use of this type of manometer as a flow-meter 
for arterial blood'flow was described in the earlier 
report. Water Is used for filling the bellows and tub¬ 


ing^ rather than citrate solution, as the latter corrodes 
the metal bellows. After cannulation aaxd fllling of 
tiiie apparatus is complete, 5 per cent ehlorasol fast 
pink solution is injected into the cannolae and adja¬ 
cent tubing as an anticoagulant. In filling the lower 
bellows, air is evacuated by rotating the couple on the 
rod d in the clamp e until the lower bellows is upper¬ 
most. 

With arterial pressure acting on both bellows, there 
is usually a fairly wide swmg of the writing point 
with each pulse wave, due to delayed arrival of the 
' wave at the lower cannula. Up to a frequency of 
about 40 per min. in hydrostatic systems, equal but 
asynchronous pulsating pressures in the two bellows 
produce equal oscillations of the writing point about 
the true mean. With higher frequencies, such as occur 
in the arteries, there may be an error as greet as 2 mm 
Hg in reading the true mean. 

When the constricting clamp is placed on the artery 
between the two cannulae to permit the use of the 
apparatus as a flow-meter, the pulse wave as well as 
mean pressure in the lower bellows is reduced, and the 
now weakly opposed waves in the upper bellows pro¬ 
duce large oscillations of the pointer. The legibility 
of the record may be improved by damping these with 
a screw clamp applied to the tubing leading to the 
upper bellows. The reading of the mean pressure dif¬ 
ference is not affected by such damping. 

The force acting at the apposed faces i$ approxi¬ 
mately 5.85 gm for a pressure differoj;fcoe of 1 mm 
Hg. This permits the use of magnifying recording 
levers, giving 60-100 times magnification on the rec¬ 
ord. With a light lever giving a magnification of 
approximately 100 times, the apparatus in use has a 
period of 0.3 see. Since this is of the same order as 
the natural period of most mercury manometers, the 
apparatus can incUcaio flow changes with such cyolie 
circulatory phenomena as can be recorded with a mer¬ 
cury manometer. The accuracy with which it records 
these is about the same as the accuracy of the usual 
laboratory mercury manometer in indicating pressure 
changes. 
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PSYCHOLOGICAL APPROACHES TO THE 
BIOGRAPHY OF GENIUS* 

By Profeiior LEWIS M. TERMAN 

STANFORD UNIVERSITY 


Probably few words have acquired a greater variety 
of connotations than genius. On this occasion I shall 
disregard the numerous meanings attached to the word 
in the first two thousand years of its history and call 
attention only to common usages in modern English. 

In a popular sense genius is often used to designate 
some kind of mystical gift that can not be explained 
by the ordinary laws of human nature. The scientist, 
of course, rejects this usage, Havelock Ellis and 
others have used the term as practically etyuonymous 
with eminence. Galton, while employing the criterion 
of eminence, follows Samuel Johnson in defining a 

1 Presidential address before the Pacific Division of the 
Amerioan Association for the Advancement of Science, 
Seattle, June 18, 1940. 


genius as one who is endowed with superior intellec¬ 
tual ability. This definition is essentially identical 
with that given in Warren^s “Dictionary of Psycho- 
k^ical Terms,1934, and is the one I prefer. 

The sine qua non of genius is the ability to acquire 
and to manipulate concepts, the shorthand symbols 
without which abstract thinking can not proceed. 
However, there are many levels of aptitude for con¬ 
cept mastery and the question arises where genius may 
bo said to begin. We have nt one extreme Dr, Fields’ 
laboratory rats wliich required thousands of trials 
and a good part of their lives to learn to respond to 
triangularity in visual stimuli; that is, to acquire one 
crude concept. At the other extreme are the Newtons 
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and the Amtotles. The intermediate levels range 
upward through infra-human intelligence, average 
human intelligence and the superior grades that per¬ 
mit higher and higher levels of abstraction. Any line 
that may be drawn to demarcate genius is purely arbi¬ 
trary. Whether one restricts the term to the ablest 
in many millions, in a few thousand or in a few 
hundred, does not matter provided the facts are stated. 

Another problem is tliat of identifying the indi¬ 
viduals who qualify at a particular level of genius 
chosen for investigation. I have referred to the 
criterion of eminence. Unfortunately, eminence as 
measured by popular acclaim or even by space in 
biographical dictionaries is influenced by other cir¬ 
cumstances than intellectual achievement. The popu¬ 
lation it affords is the n^sult of innumerable s<dective 
factors which vary from age to age and from culture 
to culture. The genius who survives as such has suc¬ 
cessfully run the gantlet of premature death, the 
inanities of formal education, the social and ethical 
pressures of his immediate environment and the more 
general cultural influences that have given direction 
and content to the civilization in which he was born. 
To study only the biographies of historic characters 
gives us a one-sided picture in that it tells us nothing 
about the potential geniuses who failed to achieve 
greatly. To complete the picture it is necessary not 
only to investigate the life histories of eminent persons 
but also to inaugurate researches that will proceed in 
the opposite direction. That is, we should identify 
early in life those individuals who are intellectually 
gifted, secure quantitative measures of their mental 
and physical traits, then follow their careers through 
life. 

For twenty years parallel studios in those two direc¬ 
tions have been in progress at Stanford University. 
On the one hand, the mental development of 300 emi¬ 
nent individuals has been trac^ backward to child¬ 
hood; on tlie other hand, the development of more 
than thirteen hundred intellectually superior subjects 
has been followed in the forward direction from child¬ 
hood to early maturity. It is possible to give you this 
evening only a few highlights from these two lines of 
investigation. 

I 

I shall first review some of the more recent ap¬ 
proaches to the biographical study of eminent persons. 
As you well know, the highly original publications of 
Francis Galton between 1869 (^‘Hereditary Genius”) 
and 1889 (“Natural Inheritance”) stimulated many 
interesting investigations of the origin and qualities 
of great men. Unfortunately, the methodology of 
those studies soon became stereotyped along statistical 
linos, with failure to take advantage of progress in 


individual psychology. It has long seemed to me that 
the writing of a biography is as much a psychological 
as a historical undertaking and that biographers fail 
as often from lack of psychological insight as from 
any other cause. Not infrequently an otherwise com¬ 
petent biographer overlooks crucial facts in his sub¬ 
ject’s mental life or else interprets them in ways that 
are psychologically unsound. It was a striking ex¬ 
ample of such erroneous interpretation that led me to 
apply to the Commonwealth Fund for a grant to 
flnance a research on the early mental development 
of historical geniuses. At that time luy study of 
California gifted children was under way and the 
possibility of cross illumination from the two lines 
of approach seemed promising. 

The erroneous interpretation referred to was found 
in Karl Pearson’s “Life, Letters and Labors of Gal¬ 
ton.” In a discussion of Gal ton’s intellectual precocity 
Pearson had presented an cfxtraordinary array of 
documentary evidence regarding liis subject’s early 
accomplishments. Francis learned to read at the age 
of two and a half years and wrote a letter before he 
was four that has been preserved. By the ago of five 
he could read “most any English book” and some 
French, could cast up any sum in addition, had mas¬ 
tered all the multiplication table except the 9’fi and 
ll’a, knew the table of English money and emild tell 
time by the clock. Now it happens that all of these 
and several other dated performances of Galton have 
been standardized by psychologists on unselected chil¬ 
dren of different ages, and that the mental age neces¬ 
sary for each performance is known. By the use of 
such norms it is possible in the case of Galton to esti¬ 
mate with considerable assurance the lowest IQ that 
would account for tlie facts. This was unquestionably 
in the neighborhood of 200, a figure not equalled by 
more than one child in 50,000 of the generality.^* Yet 
Pearson was so unaware of the significance of the 
performances he had described as to assert; “I do 
not think we can say more than that Francis Galton 
was a normal child with rather more than average 
ability." 

The research for which funds had been provided was 
carried out by Catharine Cox and two assistants. 
The first task was to select a group of eminent subjects 
in such a way as to avoid the bias that is sure to enter 
when selection is subjective and haphazard, Cox 
b^an with Catteli’s list of the 1000 most eminent 
individuals of history as determined by the space de¬ 
voted to them in biographical dictionaries. Taking 
the 500 most eminent of Cattell’s list, she eliminated 
from this group those bom before 1450, those who 
belonged to the hereditary aristocracy or nobility, and 

f Lewis M. Terman, Am* Jour, Fapchol, X91T- 
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a f«w others, arbitrarily, whose eminence had little or 
no basis in intellectual achievement. This left her with 
300 subjects. 

Cox and her assistants combed the bio^phies of 
these subjects for data on early mental development 
as indicated by interests, education, school standing 
and school progress, friends and associates, reading, 
production and achievement. Special attention was 
given to evidence from documentary sources. The 
material thus assembled ran to 6,000 typed pages. 
The evidence for each subject was tlieh examined 
independently by three psychologists who were in¬ 
timately acquainted with age norms of mental per¬ 
formance. Their task involved two things: (1) esti¬ 
mation of the minimum IQ that would account for a 
subject/s childhood performances, and (2) a rating 
of the reliability of the evidence on which the IQ 
estimate was based. The averages of the three esti¬ 
mates for all individual subjects were the primary 
data for this part of the study. 

It must be emphasized that the IQ as reckoned is 
an estimate of the lowest IQ that could reasonably 
account for the I'ecorded facts; the actual childhood 
IQ's of historical geniuses are of course indeterminate. 

For the entiwj group the estimated minimum IQ's 
ranged i'roin 100 to 200, with an average of 155. The 
average is more than three standard deviations above 
the mean of the generality. Low estimates in the 
range of 100 to 120 IQ occurred only when there wiis 
little biographical infoimation about the early years. 
The mean was highest for philosophers (170), and 
next highest for poets, novelists, dramatists and revo¬ 
lutionary statesmen (160). The lowest was for 
soldiers (125), the next lowest for artists (140) and 
musicians (145). The mean for scientists (155) was 
identical with the mean for the total group. 

It will be understood, I trust, that IQ estimates of 
this kind are not to be taken too literally. For a 
majority of the subjects the information on wliich the 
estimates were based was for short of what could be 
desired. However, despite all inadequacies of the data 
,I believe that tlie author's main conclusion is war¬ 
ranted: namely, that the genius who achieves highest 
eminence is one whom intelligence tests would have 
identified as gifted in childhood. The author warns 
us that the converse of this does not follow; we may 
not conclude that every child who tests high will 
become eminent. Her data suggest that tiiose who do 
achieve greatly are oharaoteriEed not only by superior 
intellectual ability but also **by persistence of motive 
and effort, confidence in their abilities and great 
strength or force of character." 

That personality traits are influential in determining 
both the level and the direction of achievement can not 
be doubted. We shall see later Idrat this is certainly 


true of the gifted children I have studied. However, 
one must also take account of the part played by 
chaneo. For a given type of achievement to be pos¬ 
sible one must be bom not too far from a given time 
and place. It is an interesting game to try to imagine 
how differently any list of eminent persons might read 
if every one now in it had lived a generation or two 
earlier or later. The soldiers won Id nearly all bear 
strange names, perhaps a majority of the statesmen, 
especially revolutionary statesmen, and doubtless many 
of the writers and scientists. 

Apart from time and place of birth, there are other 
chance factors in vast number that are capable of 
shaping the life of a gifted youth. Newton at 15 had 
left school and was tending his mother's farm; but for 
the timely visit of an uncle who had attended Cam¬ 
bridge it is unlikely that he would ever have received 
the education that made possible his great discoveries. 
Victor Cousin was bred in the gutter and was illiterate 
at the age of ten when he happened to befriend a 
bull)^s victim in a street fight, with the result that the 
latter's mother sought him out and gave him an educa¬ 
tion. Faraday left school at 13 and at 14 was appren¬ 
ticed to a bookbinder. It was the reading of an 
article on electricity in an encyclopedia given him to 
bind that first stimulated his interest in science. Even 
this would probably have got him nowhere had not 
Humphrey Davy been near to lend a helping hand. 

In a study like that of Cox, special interest attaches 
to certain eminent persons who have been cited as 
examples of childhood backwardness. In evei 7 
of these cases the facts dearly contradict the legend, 
(loldsmith was characterized by Samuel Johnson as “a 
plant that floweretl late," and a childhood teacher said 
of him in her old age, “never was so dull a boy." 
Actually Goldsmith was writing clever verse at the age 
of 7 years and at 8 was reading Ovid and Horace. His 
IQ was probably 140 or higher. Sir Walter Scott is 
said to have been a dunce when he attended the 
Musselburgh school. The facts are that he never at¬ 
tended this school, that when only 7 years old he read 
widely in poetry and in his prose at this age used cor¬ 
rectly such words as “melancholy" and “exotic," that 
by age 10 he had collected a small library of ballads 
and that at 13 he lay awake nights reading Shake¬ 
speare when he was supposed to be asleep. His IQ 
was at least 160. 

Other alleged dullards i-epresent a type often en¬ 
countered in the old-fashioned l^atin school, i.e.j the 
youth who hated Latin and Greek but had a natural 
talent for science. Liebig, the founder of physiological 
ehemiaitry, was the despair of his language teacliers. 
At 16 he left school and was apprenticed to an apothe¬ 
cary because he wanted to be a chemist. At 17 he 
ninnaged to enter a university and at 20 was awarded 
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the Ph.D. degrree. John Hunter, British sui^eon and 
anatomist, left Latin school at 13 and spent four ap¬ 
parently idle years roaming the woods and fields, 
"watching the ants, the bees, the birds, the tadpoles, 
and caddis-worms, pestering people with questions 
about which nobody knew or cared anything.” Alex¬ 
ander von Humboldt and his brother Wilhelm, two 
years older, were privately tutored along the usual 
classical lines. Wilhelm liked languages and was early 
recognized as gifted j Alexander, caring only for 
nature, was (jonsidered mentally slow. Both became 
eminent, but Alexander outstripped his brother. 

In the cases just cited one notes a tendency for the 
dii’ection of later achievement to be foreshadowed by 
the interests and preoccupations of childhood. I have 
tried to deteiTnine how frequently this was true of the 
100 subjects in Cox’s group whose childhood is best 
documented. Very marked foreshadowing was noted 
in the case of more than half of the group, none at all 
in Jess than a fourth. Macaulay, for example, began 
his career as historian at the age of 6 with what he 
called a "Compendium of Universal History,” filling 
a quire of paper before he lost interest in the project. 
Goethe’s literary juvenilia are perhaps the most re¬ 
markable that have ever been preserved. Ben Frank¬ 
lin before the age of 17 had displayed nearly all the 
traits that chanicterized him in middle life; manual 
skill, scientific curiosity, religious heterodoxy, wit and 
buffoonery, political and business shrewdness and 
ability to write. At the age of 70, when on a diplo¬ 
matic mission in England, he dug up an article which 
he had written in his teens, published it practically 
without change, and created a political sensation. At 
11 Pascal wrote a paper on sound and was so inter¬ 
ested in mathematics that his father thought best to 
deprive him of books on this subject until ho had first 
mastered Latin and Greek. Pascal secretly proceeded 
to construct a geometry of his own and covered the 
ground as far as the 32nd proposition of Euclid. At 
14 Leibnitz was writing on logic and philosophy and 
composing what he called "An Alphabet of Human 
Thought.” He relates that at this age he took a walk 
one afternoon to consider whether he should hold the 
doctrine of substantial forms. 

In working with data of this kind the investigator 
must of course be wary, for even under the pen of a 
conscientious biographer the childhood period is 
likely to be colored by the halo of adult achievement. 
The evidence, however, is indisputable in the case of 
nearly all the musicians, and hardly less convincing in 
the case of mathematicians and artists. There are few 
groat poets who did not show unusual poetic talent 
before tJie age of 15. 

We can go further and say that the litorary style 
of a poet’s juvenilia usually resembles that of his 


mature productions. Let me illustrate by a. single 
example. I shall read to you a few lines from two 
poems, both of romantic content and both written at 
the age of 14. I am sure you will have no difficulty 
in guessing which was written by Alfred Tennyson 
and which by Samuel Johnson. 

The Bridal 

The lamps were bright and gay 
On the merry bridal-day, 

When the merry bridegroom 
'Bore the bride away I 
And the chapel's vaulted gloom 
Was misted with perfume. 

“Now, tell me, mother, pray 
Why the bride is white as clay, 

Although the merry bridegroom 
Boars the bride away. * ’ 

To A Youno Lady on Her Birthday 
This tributary verse receive, my fair. 

Warm with an ardent lover’s fondest prayer. 

May this returning day forever find 

Thy form more lovely, more adorn’d thy mind; 

All pains, all cares, may favouring Heaven remove, 

All but the sweet solicitudes of love I 
May powerful nature join with grateful art, 

To point each glance, and force it to the hesart! 

O then, wlion conquer’d crowds confess thy sway, 
When ev ’n proud wealth and prouder wit obey, 

My fair, be mindful of the mighty trust: 

Alas! ’tie hard for beauty to be Just. . , . 

In the first you recognize the light rhythm, allitera¬ 
tion, and pretty jingles so characteristic of Tennyson, 
and in the second the ponderous period.^ of Sam John¬ 
son and his predilection for big words. What could 
be more Johnsonese than the line "all but the sweet 
solicitudes of love”? Or than the adage with which 
the verse ends: "Alas! ’tis hard for beauty to be just”? 
Johnson’s writings and his conversation throughout 
his life were peppered with adages borrowed or im¬ 
provised. 

The early interests and displays of special talent by 
Cox’s subjects were often disregarded in the vocational 
guidance given them by parents and teachers. In no 
less than 20 of the 100 eases whose childhood is best 
known there was pressure to turn the subject into 
another field than that in which eminence was achieved. 
The destiny that half of these had to escape was the 
legal profession. Balzac’s parents tried for five years 
to starve him into submission that they might make a 
lawyer of him. Dumas (pire) was first destined for 
a military career, later for the priesthood and was 
finally apprenticed to a notary. When Victor Hugo 
was 19 his father offered him an allowance if he would 
relinquish literature for a more substantial profession. 
Victor preferred to live in a garret and write, 
Coleridge’s father wanted his son to be a parson, but 
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fortunately the father died and the boy was reared 
by an uncle who recognized literary genius when he 
saw it. 

The guidance of gifted children is made more diffi¬ 
cult by their versatility. Intellect by its very nature 
is highly general^ and it follows that to one who is 
intellectually superior many fields of achievement are 
possible if the requisite interests and drives are pres¬ 
ent. The versatility of a few geniuses has received 
considerable attention, but the less spectacular cases 
are overlooked. People like to believe that the genius 
as a rule is no better than the rest of us except in one 
particular. The facts are very different. Except in 
music and the arts, which draw heavily on specialized 
abilities, there are few persons who have achieved great 
eminence in one field without displaying more than 
average ability in one or more other fields. 

A few years ago, one of my students, Ralph K. 
White, made a study of the versatility of Cox^s 300 
geniuses.** lining the biographical information as¬ 
sembled by Cox, White and another psychologist rated 
each subject on the ability shown in 23 different fields. 
The results indicated that a majority of the subjects 
displayed more than ordinary ability in 5 to 10 fields. 
The mean versatility index was highest for non-fictional 
writers, statesmen and philosophei^ (around 7.5); 
somewhat lower for scholars, religious leaders, scien¬ 
tists, poets, mathematicians, novelists and dramatists 
(around 6.7); much lower for soldiers and artists (4.3 
and 4.0), and lowest of all for musicians (only 2.7). 

White further analyzed his ratings to see what abili¬ 
ties tended to appear together. It was found, for 
example, that science, mathematics, invention and 
handwork form a rather closely-knit group; poetry, 
novels and drama another. Philosophy, social theory, 
history and languages form a third but loss compact 
structure. Religious leadership is allied with politics 
and administration, while musicians stand pretty much 
alone. One of the most interesting relationships is 
that between art and the science cluster. Leonardo da 
Vinci is here the supreme example. 

Another approach to the biography of genius is by 
way of psychoanalysis, which investigates the motiva¬ 
tional dynamics that shape the individual personality. 
The contributions from this direction now make up a 
vast literature difficult to appraise. To any but the 
moat orthodox Freudian much of it will appear highly 
extravagant and far fetched. Some of the contribu¬ 
tions, however, appeal to the psychologist as in line 
with common observation. One does not have to 
accept the elaborate superstructure of symbolism 
erected by Freud to be convinced that psychoanalysis 
has profoundly influenced modern theories of person¬ 
ality. There are few psychologists who longer doubt 

< Ralph K. White, Jour. Social PayohoLf 460-489, 1931. 


that the crucial influences shaping the lives of some 
persona stem from their childI)ood experiences; for 
example, from parent-child conflicts or attachments, 
from sibling relationships, from the sense of not being 
wanted or from frustration in its myriad forms. It is 
impossible to understand the unsexed personality of 
Johii Buskin without knowledge of his parental at¬ 
tachments, the rebellious spirit of Lord Byron without 
knowledge of his deformity and of his maternal con¬ 
flicts, or the messiah complex of John Wesley without 
knowledge of the mother-inspired ideal to which he 
was molded by family pressures. The phenomenon 
called Hitler surely is not to be explained in terms 
of extraordinary intellectual endowment, but rather in 
terms of personal frustrations, displaced hatreds and 
fanatical aggresaiona. 

I believe there is factual basis for Lass well's sug¬ 
gestion that the role of rebel or agitator is sometimes 
only a continuation of the child's fight against pai*ental 
tyranny. Emma Goldman, with psychological insight 
unusual in autobiographies, calls attention to the pos¬ 
sible relationship Iwtween her care<‘r as anarchist and 
the brutalities she suffered from her father in child¬ 
hood; she did not think it accidental that one of her 
foremost associates among the anarchists had a similar 
background of domestic tyranny. 

Longe-Eichbaurn, a German psychiatrist, has em¬ 
phasized the importance of inner conflicts and tensions 
of whatever kind as stimulanlB to great achievement, 
he believes that without sucli irritants no one ever puts 
forth his maximum effort; that the pei-sonality happily 
adjusted to its environment and never Btirred to action 
by opposition or frustration is foredoomed to obscur¬ 
ity. Examining from a psychiatric point of view the 
lives of a large group of historical geniuses this author 
concludes that the more eminent the subject the more 
marked the evidence of inner conflict bordering on the 
psychopathic. One would like to sec this conclusion 
checked by a research commission composed of his¬ 
torians, psychiatrists and psychologists working with 
an objectively selected population. 

In evaluation of these various approaches to the 
study of historical geniuses I wijih to go on record as 
believing that all of them have merit enough to justify 
their further cultivation. At the same time, any one 
who has attempted to draw conclusions from the frag¬ 
mentary information that can be gleaned from bio- 
grapioal works is painfully aware of the limitations of 
his materUil. One's interpretations arc at best only 
tentative and suggestive, lacking always the finality 
of positive proof. It is a relief, accordingly, to turn 
to the investigation of living subjects w^ho may be 
studied firsthand at successive age levels with unlim¬ 
ited opportunity for correlating factual data in the 
individual's life history. 
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By the stutJy and follow-up of intellectually superior 
children we can find out what such individuals are 
really like in early life and what kind of men and 
women they become. Data which 1 had been able to 
secure from tests and observations of about 100 gifted 
children between 1910 and 1920 suggested that many 
of the traditional beliefs on these points contained a 
preponderant element of superstition. It was obvious, 
however, that to secure anything like conclusive evi¬ 
dence would require an expensive study of a large and 
representative group of subjects. 

By good fortune a grant was obtained from the 
Commonwealth Fund for an investigation of the de¬ 
sired scope. In 1922 a school population of more 
than a quarter of a million was sifted by methods 
which brought to light practically all the children 
capable of earning an IQ of 140 or higher, a score 
that is attained by only five or six children in a thou¬ 
sand. More than 1000 subjects of this degree of intel¬ 
lectual superiority were located in the elementary 
grades and about 300 in high schools, a population 
large enough to yield reliable statistical constants and 
sufficiently free from sampling bias to provide a sound 
basis for generalization. What is true of this group 
should be tnie of any similarly selected group in any 
comparable culture. 

Let it again be noted that the gifted child is here 
arbitrarily defined as one whose score in tested intelli¬ 
gence is equalled by about one child in two hundred 
of the school population. Obviously the term genius 
can be applied to subjects of this grade of mental 
superiority only in a very liberal sense. The popula¬ 
tion studied by Gal ton was twenty times as highly 
selected, since it included only the most eminent in 
4000 of the generality. The American 'Who’s Who” 
population is ten or twelve times as highly .selected 
as my gifted group, and Cattell’#'‘galaxy of 1000 
starred scientists is several hundred times as aristo¬ 
cratic. It is necessary to hold these comparative 
figures in mind in order to appraise justly the life 
achievements of the subjects I have studied. 

The data secured for this group in 1922 include for 
a majority of the subjects two intelligence scores; 
twelve scores from a four-hour test of school achieve¬ 
ment ; scores from three tests of character, personality 
and interests; 34 anthropometric measurements; the 
results of a one-hour medical examination; ratings by 
parents and teachers on 25 personality traits; and a 
large amount of case-history information supplied by 
parents, teachers and field assistants. What is the 
gifted oliild like when we find himT 

The medical examination and anthropometric mea¬ 
surements showed the typical gifted child physically 
superior to the average. The tests of personality and 


character yielded scores far superior to those of aver¬ 
age children of corresponding age. In school achieve¬ 
ment the gifted subjects scored almost as high as in 
IQ. A majority of them had in fact acquired a good 
mastery of the curriculum as far as two, throe or even 
four school grades beyond that in which they were 
enrolled. 

Marked unevenness in achievement was rare. 
Whereas the mean intelligence quotient of the group 
was about 150, the mean achievement quotients in 
reading, arithmetic, language usage, spelling, science 
information, literary information, historical informa¬ 
tion, and aesthetic information, were all in the narrow 
range between 137 and 152. The relative uniformity 
of these nverag<^ scores establishes beyond question that 
a high degree of versatility is the rule in a group of 
this kind. 

This is where our biographical study of gifted 
children began in 1922. It has now been under way 
long enough to give some indication of the probable 
life achievement of such a group. The thousand who 
were below high school age in 1922 now range from 
22 to 32 years, with a m<3dian of about 27. The 1922 
high school subjects range from 29 to 37, with a 
median of 33. I am still in contact with more than 
95 per cent, of the original group. 

For several years after 1922 the subjects were fol¬ 
lowed by information blanks that were filled out and 
mailed to me annually by the parents and teachers. 
In 1928 a second grant from the Commonwealth Fund 
made it possible to have field assistants retest most of 
the subjects and obtain a large amount of additional 
information through interviews with parents, teachers 
and the subjects themselves. The next follow-up was 
conducted chiefly by mail in 1936-37, but a lil>eral 
grant from the Carnegie Corporation a year ago has 
made it possible to keep three research associaU»B in 
the field since last September testing and interviewing 
the subjects. As not all of the new data have yet been 
statisticised, most of the figures I shall report will be 
in round numbers subject to later corrections that will 
not materially affect the picture. 

First a few vital statistics. The mortality rate of 
the group to date is below that of the generality of 
corresponding age. The same is true of the insanity 
rate. The incidence of suicide approaches more closely 
that of the generality. 

At the present time nearly two thirds of the mem¬ 
bers of the group are or have been married, the pro¬ 
portion being about tlie same for men and women. 
The divorce rate is below that of the generality in 
California of corresponding age. Among those who 
have married, 40 per cent, of the men and 50 per cent 
of the women married college graduates. The mSfUt 
ihtetiigence soofre of the subjeots themselves is Wjrii 
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above that of their Bpousos^ but the latter also test 
high. 

The group has thus far produeed about 600 off- 
spring, Tests given recently to 300 of these who are 
above the age of two years have yielded a mean IQ 
of approximately 127, which represents about the 
expected regression toward the mean of the generality 

Has the intellectual superiority shown by this group 
in 1922 been maintained f In terms of intelligcnco test 
scores the answer is empbatically yes. The retests 
given both in 1028 and during the past year showed 
a majority of the subjects close to the 99th percentile 
of the generality. This is true even of those whose 
careers have not been particularly successful. Al¬ 
though there are exceptions to the rule, the intellec' 
tually gifted individual can be identified almost as 
accurately in the third elementary grade as at age 30. 

With regard to educational achievement, the average 
member of the group enters high school at 13 and 
college at 17. Nearly 90 per cent, enter college and 
of those entering about 93 per cent, graduate. Al¬ 
though averaging nearly two years younger than their 
classmates, they engage more extensively in extra¬ 
curricular activities, receive more student-body honors 
and are several times as likely to graduate with dis¬ 
tinction. 

Approximately two thirds of the men who graduate, 
and half of the women, go on for graduate work. Of 
some 300 men who have completed their graduate 
studies, about 50 have received a Ph.D. degree, about 
the same number a medical degree, about 85 a law 
degree, and about 35 a d^ree in engineering or archi¬ 
tecture. Less than one tenth as many women as men 
have obtained a graduate degree beyond the M.A. 
For the sexes combined the incidence of higher pro¬ 
fessional dogx^cs is perhaps twenty or thirty times as 
great as for the general population. 

In appraising the life achievements of these subjects 
it is necessary to take account of the severe economic 
depression tliat has spanned most or all of their adult 
years. This oircumstanee has made harder the way 
of many and has diverted some permanently from 
their educational goals. 

The averaged earned income of the men at age 30 
is around $3,000 a year. About a dozen of the men 
are earning between $10,000 and $16,000 a year. In 
general, the women who are gainfully employed earn 
only about half as much as the men, and the maximum 
reached by women is only about one fifth the maximum 
for men. Income, however, is a poor measure of 
achievement, particularly in the cose of young men 
just starting on tiieir professiOTial careers. Some of 
the most promising mmbers of the group are at pres¬ 
ent esrni^ less than $2500 a year. 

Turning to other Indicationa of achievement wc find 
thot ktmOft 50 of men and a dozen of the women are 


teaching in colleges or universities. Seven of these 
are already executive heads of departments. f 

Publications by the total group number hundreds 
of articles in professional or technical journals, at 
least 20 books, and a vast number of short stories, 
popular articles and poems. The books include text¬ 
books, scholarly treatises, a semi-popular book on 
invention, five volumes of fiction and two books of 
poems. Eighty or more patents have been issued to 
men of the group, none to any of the women. 

As a relief from impersonal statistics 1 will cite 
briefly a few examples of individual accomplishments 
The list could be multiplied many times in length. 

1. A professor in one of the physical sciences and head 
of his department in a great university. Has published 
three text-books, more than 50 research articles, and has 
taken out more than a score of patents. Well known 
nationally and internationally. 

2. A professor of pliysiology in a state university and 
head of his department. Has devised new techtdques for 
hoort diagnosis which he has been called upon to demon¬ 
strate in leading medical schools of this and other coun¬ 
tries. At the age of 36 has 52 publications to UIs credit.' 

3. A brilliant student who took his master degree at 
20 in classical literature, then turned to buslnoss and at 
27 became chief investment analyst for a forty million 
dollar educational foundation. 

4. A musical composer of international reputation, nur¬ 
tured, in poverty and totally unschooled until the age of 
17. He is the author of three books and dozens of articles 
on musical theory. In the last throe years alone he has 
composed 60 major orchestral works, written a book on 
melody and learned two foreign language. 

5. An aeronautical engineer who at 32 is coordinator 
of research in a ten million dollar aeronautical laboratory. 

6. An artist in the middle twenties who is an important 
member of Walt Disney ^s staff with a salary of $1000 a 
month. 

7. A woman who has shown exceptional talent in sev¬ 
eral fields. Between the ages of 7 and 15 she wrote o 
vast quantity of poetry, some of which was rated by 
professors of English as equal to the beat juvenilia of 
eminent English poets. After graduating from college 
at 17 she wrote a novel, studied painting for a time, then 
turned to soulpturo and was for three years the sole pupil 
of one of the best known sculptors in Europe. She bids 
fair to become eminent in this field. 

8. A woman of 26 who has a Fb.D. degree of English 
and has published a volume of poetry that won high praise 
from critics* Like Number 7, she began writing poetry 
in early childhood and produced several juvenilia that 
compare favorably with those of eminent authors. 

9. A woman who was awarded the degree of doctor of 
science by the Pasteur Institute at age 25 and is engaged 
in medical research. 

10. A woman who received the A*B* degree in engineer¬ 
ing at 19, a graduate degree in mining engineering at 21, 
and a doctorate in metallurgy at 24. Bhe Is assistant to 
the director of a research laboratory of a large steel firm. 
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We have seen in the case of historical geniuses that 
the direction of adult accomplishment is often fore¬ 
shadowed during the early years. In order to find 
whether this is true of my gifted group the records of 
men in the various fields are being compared with 
respect to childhood hobbies, school marks, achieve- 
ment test scores, amount and kinds of early reading, 
trait ratings by parents and teachers, early social 
adjustment and other variables. Although the analysis 
has not been completed, the data are showing more 
than chance agreement between some of these variables 
and the field of adult achievement. This is particu¬ 
larly true of those who have accomplished the most. 
Achievement in music, literature and art is almost 
always foresliadowd in some degree. 

The range of success in my group is very wide for 
both sexes and at the present time? extends downward 
to occupation>s as humble as those of policeman, car¬ 
penter, gardener, gas station op<?rator, department 
store floor-walker, store clerk, house-to-house can¬ 
vasser, small rancher, seaman, telephone operator, 
typist and filing clerk. The question arises what fac¬ 
tors other than intelligence are important determiners 
of achievement in such a group. 

One, obviously, is sex. Although the women equal 
or excel the men in school achievement from the first 
grade through college, after school days are over the 
great majority cease to compete with men in the 
world’s work. If they do not marry at once they 
accept whatever kind of respectable employment is at 
hand. After marriage they fall into the domestic role 
and only in exceptional cases seek other outlet for 
their talents. The woman who is a potential poet, 
novelist, lawyer, physician or scientist u-sually gives 
up any professional ambition she may have had and 
devotes herself to home, husband and children. The 
exclusive devotion of women to domasTic pursuits robs 
the arts and sciences of a largo fraction of the genius 
that might otherwise be dedicated to Ihem. My data 
strongly suggest that this loss must be debited to moti¬ 
vational causes and to limitations of opportunity 
rather than to lack of ability. 

Since the achievement of women is so largely deter¬ 
mined by extraneous circumstances and is in any case 
BO difficult to estimate, my investigation of the causes 
of success and failure has been confined to the male 
group. Three paychologiats, working independently, 
examined the records of 600 men and rated each sub¬ 
ject on life success. The criterion of “success” was 
the extent to which a subject had made use of his 
superior intellectual ability. The judges were in- 
atruoted to give very little weight to earned income. 

On the basis of these ratings the men were tenta¬ 
tively classified into three groups, composing roughly 
the highest fourth, the middle 60 per cent and the 


lowest fourth. The highest and lowest fourths, or 
the A and C groups as we have called them, were then 
compared with respect to test scores of 1922 and 1928, 
family records, home environment, case histories, 
health data, trait ratings and many other items of 
information, in the hope that by reading the records 
backwards, so to speak, some light might be thrown 
on the factors that influence achievement. 

The educational and occupational records of these 
two groups present a vivid contrast. Of the A’s, 98 
per cent, entered college and 90 per cent, graduated; 
of the C’s, 70 per cent, entered and only 50 per cent, 
graduated. Three fourths of the A’s but only a fifth 
of the C’s completed one or moi*e years of graduate 
work. Among those graduating, nearly one half the 
A's but only 4. per cent, of the C’s were elected to 
Phi Beta Kappa or Sigma Xi. Half of the A’s but 
only 10 per cent, of tlie C’s had received appointment 
to scholarships, fellowship or assistantships. In pro¬ 
fessional or semi-professional pursuits were 90 per 
cent, of the A’a as compared with 28 per cent, of the 
C’s. Although salary had been given little weight in 
the success ratings, the average earned income of the 
A's was two and a third times that of the C’s. 

Let us turn next to the childhood records and test 
scores of tlic two groups to see what facts or circum¬ 
stances are associated with differences in life accom¬ 
plishment. We note first that during the elementary 
school years the A’s and C’s wore about equally suc¬ 
cessful. Their average grades were almost identical, 
and the average scores on a four-hour achievement test 
were only a trifle higher for the A group. In high 
school the groups began to draw apart as a result of 
lower grades in group C, but it was not until the col- 
lege period that the slump of this group assumed 
alarming proportions. The slump can not be blamed 
upon extra-curricular activities, for these were almost 
twice as common among the A’s as among the C’s. 
Nor can it be attributed to intellectual deterioration, 
for on eveiy mental t<?st, from 1922 to 1940, the aver¬ 
age score of the C’s has been only a few points lower 
than that of the A's, In a population so highly 
selected for intelligence that each person in its rates 
within the top one per cent, of the generality, the 
differences in .success must necessarily be due chiefly 
to non-intellectual factors. 

For one thing, the family backgrounds of the two 
groups differed markedly. Nearly twice as many A 
parents as C parents had graduated from college, and 
a similar difference was found between the siblings of 
A’s and C’s, Fathers of the A’s were far more often 
in the professional classes. The important point here 
is that the educational tradition wm stronger in 
families of the A group. In line with ihis is the fact 
that the Jewish element is three times as large among 
the A’s as among the C’s. the Jewish child is under 



OCTOBHK 4, 1940 


SCIENCE 


301 


heavy pressure to succeed, with the result that he 
acoonipliflhes more per unit of intelligence than do 
children of any other racial stock. 

Significant diiferences between the groups were 
found in the childhood data on emotional stability, 
social adjustments and various traits of personality. 
The case histories and trait ratings obtained from par¬ 
ents and teachers in 1922 reflect these differences 
clearly. All the 1922 trait ratings except those for 
lieaJth uvcragt*d lower for the C group. That is, 
fifteen or nioi'e years prior to the classification of these 
subjects on the basis of adult achievement, teachers 
and parents had been able to discern personality dif¬ 
ferences that would later characterize the two groups. 

The A-C differences are further evidenced in the 
maritaJ records. Tiie incidence of marriage is higher 
ill the A group and the age of marriage is lower. 
Moreover, the A's marry better than the C's; the A 
spouses score higlier in intelligence tests and include 
nearly twice as large a proportion of college gradu¬ 
ates. Especially significant is the contrast in marital 
adjustments, for the incidence of separation or divorce 
is only a third as high in the A group as in the C 
group. This difference extends even to the parents 
of the two groups, the incidence of separation or 
divorce being only half afi great for A parents as for 
C parents. 

The A-C differences in marital adjustments appear 
to be symptomatic of more basic differences in emo¬ 
tional stability and integration of personality. With 
the aid of funds from the National Research Council a 
s])ecial study is btung made of marital adjustments in 
the entire gifted population. This has shown that the 
A group scores higher than the C group not only in 
present marital happiness, but also higher in a test 
designed to measure general happiness of tempera¬ 
ment, or what might be called aptitude for happiness. 

The facts just reported appear to be in direct 
opposition to tho Lange-Eichbaum theory that great 
achievement is associated with emotional tensions 
which border on the abnormal. In my gifted group 
success is associated with emotional stability rather 
than instability, with absence rather than presence 
of disturbing conflicts, with happiness of temperament 
and with freedom from excessive frustration. This 


does not necessarily mean that the Lango-Eichbaum 
tlieoiy has been disproved. It is conceivable that the 
personality factors which make for ordinary achieve¬ 
ment under ordinary conditions are different from 
those which make for eminence of a superlative order. 
The two approaches agree in the conclusion that 
btyond a certain high level of intellectual ability suo- 
cesa is largely determined by non-intellectual factors 
and that the number of persons who are endowed with 
abilities equal to great achievement is immensely 
greater than the number who will attain eminence. 

Looking forward to the future, I regard it as un¬ 
likely that mor*e than a few score of my 1,300 subjects 
will attain to a national reputation or that more than 
a dozen or so will become really eminent. It would 
be surprising if even one of them a hundred years 
hence should be found among the thousand most emi¬ 
nent persons of history. In sheer intellectual ability, 
however, I am sure that my group overlaps CattelPs 
thousand most eminent persons of history. Although 
the group certainly contains no intellect at all com¬ 
parable with that of a Newton or Shakespeare, I 
believe it contains many who are intellectual equals 
of Washington, the nineteenth most eminent in Cat- 
telPs list, and perhaps some who are not intellectually 
inferior to Napoleon, the most eminent man of all 
time. 

These specific estimates arc of course not amenable 
to objective proof. They are offered merely as illus¬ 
trations of a larger truth that no one can doubt wbo 
has studied cither a group of historical persons or a 
group of living gifted subjects: namely, that genius 
and eminence are far from perfectly correlated. Why 
they are so poorly correlated, what circumstances 
affect the fruition of human talent, are questions of 
such transcendent importance that they should be in¬ 
vestigated by every method tJjat promises the slightest 
reduction of our present ignorance. So little do we 
know about our available supply of potential genius; 
the environmental factors that favor or hinder its 
expression; the emotional compulsions that give it 
dynamic quality; or tho personality distortions that 
make it dangerous! And viewing the present crisis 
in world affairs wbo (jan doubt that these things may 
decide the fa^te of a civilization f 


THE TIME CAPSULE* 

By DAVID S. YOUNOHOLM 

VICE'PRKSIDKNT Or THX WEBTINOHOUSE EUBCTBIC ANP MANUrACTTJRINO COMPANY 


We are gathered here together to-day to take part 
in a ceremony that, bo far as I know, is unique in 

1 Address on the occasion of the sealing-in of tho Time 
Capsule of the Westinghouse Electric and Manufacturing 
Company on the ground# of the World's Fair, September 
28, 1940. 


history. We are the people who will be the last of our 
time to me the 800-pound letter to the future, which 
waa posted at this point two years ago and which will 
now be scaled and sent on its jouniey into the ages to 
come. 
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In a r«w minutes we expect to complete the seal¬ 
ing-in ceremony, which will be the last act of our gen- 
.eration in preparing the Time CapBule as a message 
for historians of the future. 

At the bottom of this “Immortal Well," Avhich goes 
50 feet into the earth beneath the walls of the W(*sting- 
house Building at the Now York World^s Fair, the 
workPiS first Time Capsule is about to begin its long 
journey into the future—a journey which, it is hoped, 
will extend through 6,000 years of time. 

The Time Capsule is something like the imaginary 
“time machine" described for us by H, G. Wells, except 
that the Time Capsule can not hasten forward through 
time?—it can only w'ait. For this purpose we have 
fashioned it with care, and we believe it is amply pro¬ 
tected to remain safely in the soil—not 5,000 years, but 
perhaps as long as 16,000—if need be. 

The Time Capsule represents months of careful 
planning and the combined efforts of hundre<l8 of per¬ 
sons. Archeologists, historians, engineers, librarians, 
scholars and many others were consulted at every step 
so that the project might be as nearly successful as all 
our present-day arts and sciences could make it. 

Leaving a messjige from our time to so distant a 
future presented three distinct problenis: First, how to 
build a vessel capable of preserving the record; sectond, 
tlje selection and preservation of the objects to be in¬ 
cluded ; and third, how to leave word of its wheroabonta 
for future historians. 

Tlie capsule, as fliially constructed, consists of a one- 
incli outer shell of cupaloy (chosen because of its elec¬ 
trical qualities and resistance to corrosion). It was 
cast in sections; each section threaded and screwed into 
the next and sealed in with asphalt. . 

The contents of the torpedo-shaped capsule were 
packed securely in an inner envelope of Pyrex glass, 
which was then sealed, evacuated, filled with nitrogen 
and set into tiie shell in waterproof mastic. The inner 
crypt is about six and a half inchea in diameter and 
seven feet long. 

More than 40 articles of common use are included. 
Among them are a fountain pen and mechanical pencil, 
a watch, an electric lamp, a tobacco pouch with zipper, 
tobacco, pipe, cigarettes, cosmetics, a woman’s hat, eye- 
gla-sses, toothbnish and powder, a miniature camera 
and film, a razor, a can opener, specimens of our 
money, and so on. There are samples of the major 
metals and alloys; textiles, including wool, cotton, silk, 
linen, rayon, glass fabrics, rubber fabrics, asbestos 
cloth; materials such as Portland cement, asbestos, 
synthetic and natural rubber, synthetic plastics; also 
samples of coal (which may be rare in 5,000 years), 
seeds of staple food crops and many other items. 

Most important is a carefully prepared microfilm 
“essay” on our times, taken from books, almanacs, pic¬ 
tures, arranged in logical order to cover all the major 
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aotivitiee of human life. Multi-lingual texts, a dic¬ 
tionary and an idiomatic lexicon will enable future 
historians readily to translate the texts of the micro¬ 
film. All film in the capsule is cellulose acetate espe¬ 
cially prepared for permanence* The microfilm con¬ 
tains a total of more than 23,000 ordinary book pages, 
reproducing more than 10,000,000 words, and many 
hundreds of pictures. A microscope is enclosed to en¬ 
able “futurians” to read the text. Complete directions 
in text and picture are given for the construction of a 
larger reading machine and a motion picture projec¬ 
tion machine. 

For use with the latter, a neware.el is enclosed, spe¬ 
cially prepared for tJie people of a.d. 6939. This con¬ 
tains nearly a score of historic, typical or significant 
scenes of our day, with sound. 

Word has been left for future archeologists in the 
fonn of a Book of Record, printed with specially com¬ 
pounded permanent inks, on 100 per cent, rag perma¬ 
nent book paper. Copies have been sent to libraries, 
museums and other repositories throughout the world. 
Some will surely survive, either in the original form or 
translated into new languages that arise. In this re¬ 
spect we have the example of the Egyptian papyrus, 
a paper-like material that has lasted, without special 
protection, for many hundreds of years. 

In order that futurians may know when the year 
6939 has come, the equivalent of this date is given in 
the book not only in our own calendar, but also in the 
Chinese, Jewish, Mohammedan and Shinto calendars. 
If none of these kinds of calendars survives, futurians 
may still calculate the years olapscsd by reckoning fnnn 
astronomical data supplied by the United States Naval 
Observatory. These include the number and dates of 
eclipses of the sun and moon in 1939, the positions of 
the planets and the angle of the earth’s pole relative to 
the north star. 

The U. S. Coast and Geodetic Survey has provided 
a description of the survey’s network of stations across 
the United States, astronomical and geodetic locations 
of nearby permanent stations, and the exiwst latitude 
and longitude of the Time Capsule, determined by a 
special survey. Given to the third decimal point in 
seconds, these geodetic coordinates are sufficiently ac¬ 
curate to locate the spot with an error of less than an 
inch. They are; Latitude 40° 44' 34" .089 north of 
the Equator; Longitude 73° 50' 43" .842 west of 
Greenwich. 

If other guides fail, the futurians can still find tlie 
capsule. Minute directions have been prepared for 
constructing and using electromagnetic instruments to 
locate it by the methods widely used to-day* 

Finally, that our language may not be lost, the book 
contains a simple but ingenious key to English which 
will permit readers to translate out tongue to pro ^ 
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nounco it, 1938 style, as well. This was prepared by 
Dr. John T, Harrington, of the Smithsonian Institu¬ 
tion, and has caused much comment and interest among 
students of our language. 

It is impossible, of course, to detail here all the 
studies and reasoning which led to the construction of 
the Time Capsule and selection of its contents. We 
have undertaken with humility the enormous task of 
leaving this m&ssagc to the future, realizing well that 
no selection of ideas and materials, no mutter how 
large, could really do justice to the astonishing variety 
and vigor of our age. Whether, in the end, the project 
can achieve its purpose depends on ourselves and our 
posterity. The engineering difficulties of removing the 
Time Capsule from its resting place can probably be 
counted upon to protect the capsule from vandalism. 
We feel that tiie good instincts of the human race may 
be relied upon to preserve word of its whereabouts for 
the generation to whom it is addressed. 

We are often asked whether the Time Capsule will 
not he beneath the ocean when 5,000 years have elapsed. 
This question is raised because there is a general belief 
that the eastern coast of the United States is slowly 
sinking, and that as a result tlie ocean will rise higher 
and higher, finally covering these parts. The best an¬ 
swer to that comes from the U. S. Coast and Geodeii<! 
Survey, which Ims repeatedly surveyed bench marks 
along the Atlantic coast. They tell us that no evidence 
can be found that -tlie coast is either rising or sinking. 
If it should be sinking, the rate of motion must be as 
slow as an inch a century, or else the sensitive instru¬ 
ments would long ago have detected it. At the rate of 
an inch a century, 5,000 years would see a sinking of 
only about four and a half feet. Since we are jit this 
point 25 or more feet above .sea level, we feel that the 


capsule will be safe from the ocean during its ap¬ 
pointed time. 

In addition to all the otlier protetitions that have 
been thrown around the Time Capsule, we are now 
about to place one more. The capsule rests at the 
bottom of a, well which was made by driving a twelve- 
inch pipe into the soil until it reached solid ground at 
the bott-ora. Inside that pipe a ten-inch steel pipe has 
Ireen welded. The second pipe was inserted in order 
that the well might remain dry. At the bottom of the 
inner pipe has been placed a throe-foot plug of water¬ 
proof concrete and two feet of sand mixed with tar. 
The Time Capsule, at present, rests upon this base. 
Ijast night, in preparation for this ceremony, the 
capsule was straightened up and u small layer of our 
sealing material was poured around the bottom to hold 
it upright in the pipe. We shall presently pour in 
upon the Time Capsule 500 pounds more of this mate¬ 
rial, a substance consisting of 58 per cent, petroleum 
pitch, 17 per cent, chlorinated diphenyl, and 25 per 
cent, mineral oil. This material has been specially 
chosen because of its resistance to electrolysis and other 
characteristics. Our engineers tell us that this com¬ 
pound alone should last for thousands of years. All 
the materials used have been made from coal or oil 
products which were in the earth for millions of years 
before they were put to work. 

Thus, when this sealing-in is performed, the Time 
Capsule will be protected from the earth and elements 
by two thicknesses of steel pipe and an inch layer of 
highly resistant plastic. Even without these protec¬ 
tions, our engineers believe that the Time Capsule 
would be quite capable of lasting more than 5,000 years 
safely. With this additional protection, its potential 
life will be greatly prolonged. 


SCIENTIFIC EVENTS 


THE SOCIETY FOR THE PROMOTION OF 
ENGINEERING EDUCATION 

The fifth annual *Trogress Report” of the Society 
( for the Promotion of Engineering Education was re¬ 
leased by Professor C. F. Scott, chairman of the com¬ 
mittee, prior to the Berkeley meeting in June. The 
report is based on about sixty letters from officers and 
chairmen of the society. Items indicating progress 
were selected, condensed and epitomized. 

The report states that increase in enrolment is sig¬ 
nificant, undergraduate students in approximately 150 
engineering schools in the United States and Canada 
now numbering about 106,000, an increase of nearly 30 
per cent, in three years. There were in 1939 4,700 
candidates for the master's degree and for the doctor's 
degree 860, both having more than doubled in three 


years. The report states that this “undergraduate in¬ 
crease is presumably due partly to the employment 
situation, but mainly to the growing regard for engi¬ 
neering training as a preparation for careers in in¬ 
dustry, business and public service.” Mechanical en¬ 
gineering enrolment, which shows the greatest increase 
during tins period, 89 per cent., “may be traced to 
the character of this curriculum and to the recent 
publicity given to aeronautics, Diesel engines and air- 
conditioning. Most mechanical engineering curricula 
stress management and labor problems, which may be 
an added explanation.” 

It is pointed out that “a notable trend in engineer¬ 
ing education has been in the field of chemical engi¬ 
neering, which is maturing rapidly, and becoming 
more and more a mathematical, quantitative kind of 
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engineering; its technical literature is growing; the 
Quality of instruetion and the physical facilities of 
the schools are improving; and a younger generation 
of teachers is putting it across.” 

After recounting the advances being made by engi¬ 
neering schools in the teaching of physios, English, 
aeronautics, surveying, gt'odesy, mathematics, hydrau¬ 
lics and fluid mechanics attention is called to the sub¬ 
ject of research. The report states that “prior to 1933 
over half of now process and new product dovclopinent 
came from Central Europe; in 1938, less than five i)er 
cent. Totalitarian influence on education is forcing 
American industry to a new dependence on research 
carried out in the United States.” 

The committee on aims and scope of engineering cur¬ 
ricula in its contribution to the report presents the 
new conditions, trends and attitudes which necessitate 
a new study of the subject; it specifies objectives and 
stresses the fact that the normal basic course should 
prepare engineers for a wide range of technical, ad¬ 
ministrative and executive responsibilities. Some of 
the views it has considered include (a) the lengthen¬ 
ing of the undergraduate curriculum to five or six 
years, (b) requirement of a period of preliminaiy 
study in a school of liberal arts preceding admission 
to the school of engineering, and (c) the trend in 
the direction of dividing the curriculum in the junior 
and senior stages. 

The past year brought to completion the second stage 
in the accrediting progi'am of the Committee on Engi¬ 
neering Schools of the Engineers' Council for Profes¬ 
sional Development, of which the Society for the Pro¬ 
motion of Engineering Education is a member body. 
The first stage had to do with organizing the program 
of inspection and with developing principles and pro¬ 
cedures. The second stage involved carrying these 
plans into operation. Consequently, there is available 
to-day an essentially complete list of accredited cur¬ 
ricula of the engineering schools of the country for 
the guidance and use of state liceifling boards for 
engineers, the national engineering societies and the 
thousands of bigb-sehool students contemplating an 
engineering career. A by-product of the investiga¬ 
tions incident to accrediting is the interchange of in¬ 
formation which has given opportunity for all schools, 
large as well as small, to improve their educational 
programs. 

GRADUATE WORK IN CHEMISTRY AT 
COLUMBIA UNIVERSITY 

The adoption of a new program of studies leading 
to the degree of doctor of philosophy in chemistry at 
Columbia University has been announced by Professor 
Harold C. Urey, head of the department of chemistry. 

Under the new system students need not enrol in a 
definite numbor of formal courses, although they are 
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expected to register in certain olasBee in order to pre- 
pai'e for tlioir dissertation and examinations. Hitherto 
candidates for the Ph.D. have followed a prescribed 
curriculum in much the same manner as undergrad¬ 
uates, Provision has also been made for greater finan¬ 
cial assistance to those undertaking graduate work in 
chemistry. 

The new j>rogram has been made possible through 
arrangements put into effect last year for exorcising a 
greater selectivity in admitting graduate students and 
limiting the number matriculated for a Ph.D, degree. 
Students who wish to matriculate for the degree are 
advised that full-time ratlier than part-time work is 
desirable under the new plan. The following regula¬ 
tions have been made: 

In order to Ixit'omo candidates for the degree, students 
are now required to pass a matriculation examination after 
one full year of graduate work. Their acceptance will 
be based largely on the result of the examination and 
not upon any accumulation of undergraduate and gradu¬ 
ate credits. 

Candidates will also be required to have a good reading 
knowledge of both French and German. Within one year 
after being accepted they must submit to the faculty throe 
theses, each containing an original conclusion drawn from 
reading and laboratory work. These theses must be de¬ 
fended before an examining board comprised of faculty 
meml)erB in the department. 

The final nwardiirg of the degree will depend upon an 
exhaustive dissertation prepared by the student on some 
original research project. The dissertation must bo sub¬ 
mitted for approval to a committee composed of members 
of the faculty of pure science. Although a limit has not 
been imposed upon the length of time necessary to carry 
out the research, the fact that the great majority of those 
accepted in the future will be students who will devote 
full time to their studios will automatically reduce the 
average time required to obtain a Ph.D. degree. 

In describing the plan Dr. Urey said: 

Plans have been made to increase the amount of as¬ 
sistance given by the department to properly qualified stu¬ 
dents who are unable to continue graduate work without 
financial aid. Formerly students who were awarded teach¬ 
ing assistantships paying $1,000 for the acadomie year 
were required to teach twenty-four hours a week. Under 
the new plan this has been reduced to sixteen hours. As 
a result of lowering the number of teaching hours required, 
there has been a decided improvement in the caliber of 
those applying for assistantships. It was found possible 
to accept only a fraction of the number of excellent stu¬ 
dents who requested such aid this year. 

In building an outstanding graduate department it is 
as necessary to have a strong student body as it is to have 
an adequate faculty. However, despite the presence of 
the latter, the department can not attraet eompetent grad¬ 
uate students unless a proper amount of financial support 
is offered by the university. 
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SURVEY OF THE PI.ORA OF GUATEMALA 

A BOTANICAL expedition to survey the flora of 
Guatemala for the Field Museum of Natural Historyj 
Chicago^ will be conducted during the next seven 
months by Paul C. Standley, curator of the her¬ 
barium. Mr. Standley left Chicago on September 30 
to board the steamship Zacapa at New Orleans for 
Puerto Barrios. The expedition will continue ex¬ 
plorations conducted by a similar expedition which 
he led in 1938-39, and an expedition conducted by 
Julian A. Steyermark, assistant curator of the her¬ 
barium, in the early part of 1940. The ultimate pur¬ 
pose of the work of all three expeditions is the prep¬ 
aration of a descriptive and illustrated account of 
the plants of Quatemala, to be published by the Field 
Museum Press. 

The plant life of Guatemala is more varied than 
that of any other country of Central America, and 
quite possibly richer in number of species. In spite 
of intensive work by tlie previous Field Museum 
expeditious, there still remain important areas of the 
country whose flora have not yet been investigated, 
due to the exceedingly varied topographical features. 
Some regions, such as the great Department of Peteu 
whence comes much of the chicle used in a Chicago 
industry, are so difficult of access that their flora is 
not likely to be well explored for many years. How¬ 
ever, the government at present is extending a long 
road into Peten, so that during the coming winter it 
may be possible to reach even that region by auto¬ 
mobile. 

The prfisent expedition is leaving.early in the sea¬ 
son in order to reach Guatemala before the summer 
rains and their effects have ended. The country has 
approximately six wet and six dry months, the latter 
coinciding with the autumn and winter of the north. 
In many parts of the country there always is suffi¬ 
cient moisture to support a continuous abundance of 
growing plants, but in other parts the vegetation dur¬ 
ing winter months is almost as greatly reduced as in 
the United States. It is necessary to visit these areas 
before too many of the plants have been killed by cold 
and drouth, After they have been worked as long as 
seems advisable, collecting will bo continued in moister 
regions, such os the Pacifle Coast and the rain forests 
of Alta Verapax, the centers of coffee production. 

It is expected that the present expedition will ob¬ 
tain species new to science, and others that have never 
been recorded before from Guatemala. Thus data 
will be provided for completing the descriptive ac¬ 
count of the plant life of this relatively small but 
hijB^ly varied and exceptionally interesting country. 

APPOINTMENTS AT THE MEDICAL 
SCHOOL OF THE UNIVERSITY 
OF MINNESOTA 

The fcdlpwing changes Imve been announoed in the 
. of the of Minimota : 
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Dr. J, Frank Corbett retired July 3, 1:940, from the 
faculty as clinical professor of surgery in the Division of 
Nourosurgory. Dr. Corbett was made clinical professor 
emeritus of surgery. 

Dt. liomen J, Wells, formerly of the University of Mis¬ 
souri, has been appointed associate professor of anatomy. 

Dr. Charlotte M. Cast lias been appointed assistant pro- 
fossor and assistant director of the course in medical tech¬ 
nology. 

Dr. Edwin S. Fetcher, formerly of the University of 
Chicago, and Dr. Rol>ert B. Dean, of the University of 
Boohester, have been appointed instructors in the de¬ 
partment of physiology. 

The following promotions have been announced: 

Dr. Halvor O. Halvorson has been made professor of 
bacteriology; Dr. Haymond N. Bieter, professor of 
pharmacology; Dr, William A. O'Brien, professor of pre¬ 
ventive medicine and public health and director of post¬ 
graduate medical education; Dr. Cecil J. Watson, professor 
of medieino and director of the Division of Internal Medi¬ 
cine; Dr. William T. Peyton, professor of surgery and 
director of the Division of Neurosurgery; Dr. George O. 
Burr, professor of botany and of physiology, has in addi¬ 
tion been appointed director of the Division of Physio- 
logioal Chemistry. 

Dr. Arthur C. Kerkhof has been promoted to clinical 
associate professor of medicine; Dr. Starke Hathaway to 
clinical psychologist and associate professor of nervous 
and mental diseases; Dr. James B. Carey to clinical as¬ 
sociate professor of medicine, and Dr. Wallace D. Arm¬ 
strong to associate professor of physiology and director 
of biological research in dentistry. 

THE MOUNT DESERT ISLAND BIOLOGICAL 
LABORATORY 

The Mount Desert Island Biological Laboratory 
officially closed its 1940 season on September 15. 

At the annual meeting of the corporation held on 
August 8 the following trustees were elected to serve 
until 1943: William H. Cole, Robert W. Hegner, War¬ 
ren H. Lewis, E. K. Marshall, Jr., David 0. Rodick and 
Stanley J. G. Nowak. Trustees serving until 1942 are: 
Earl 0. Butcher, Esther F. Byrnes, J. T. Halsey, C. C. 
Little, Dwight E. Minnich and Homer W. Smith. Those 
serving until 1941 are: Hermon C. Bumpus, Ulric 
DaJilgren, George B. Dorr, John Whitcomb, J. W. Bur¬ 
ger and Roy Ph. Forster. David 0. Rodick was elected 
clerk of the Corporation for 1941. 

At the annual meeting of the trustees held on August 
17, the following officers were elected for the ensuing 
year: Ulrie Dahlgren, president; Dwight E. Minnich, 
vie^-president; John Whitcomb, treasurer; and J. W, 
Burger, secretary. William H. Cole, who had served 
for nine years as director of the laboratory, resigned 
and Roy Ph, Forster was elected to replace him. 
Homer W. Smith and William H. Cole were elected 
memibers of the executive committee to serve with the 
president and director of the laborisitory. 

Plane for the 1941 eeastm include the construction 
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of three new laboratory buiidiiig^s, each designed to 
serve as a separate research unit. 

RECENT DEATHS 

Dk. Alexandkr S. Hixso, professor of anatomy and 
dean of the Schotil of Medicine of Boston University, 
died on September ‘26 at the age of dfty-nine years. 

Db. GEOR(fE Rutleuge, professor of mathematics 
at the Massachusetts Institute of Technology, died on 
September 21 at the age of ftfty-eight years. 

Profkssok John E. Emswileb, chairman of the 
department of mechanical engineering of the Uni¬ 
versity of Michigan, died on September 23 at the age 
of sixty years. 

Dr. B. D. Wilson, professor of agronomy at the 
New York State College of Agriculture at Cornell 
University, an authority on the chemistry of peat and 
peat soils of northeastern United States, died from 
the results of an automobile accident on Scfdejnher 5. 
He was fifty-one years old. 

Edwahu CiiAHNCET WoRDEN, consulting chemist, 


who was head of the Worden Laboratory and Library 
at Millburn, N. J., died on September 22. He was 
sixty-five years old. 

A CORRESPONDENT Writes that the death of Joseph 
William Blankinship at Decoto, Calif., on July 2, 
1938, profes.sor ()f Imtany in Montana State College 
from 1898 to 1905, has only now become known. In 
later years, as a plant pathologist, Mr. Blankinship 
was employed by the smelter companies in Montana, 
Utah and northern California. In the course of his 
work lie jnnde extensive collections of spermatophytea 
in the upper Sacramento Valley, many of which are 
cited in Jepson^s Flora of California. 

Charles Gabriel Seligman, professor emeritus of 
ethnology at the University of London, died on Sep¬ 
tember 19. He was sixty-seven years old. 

Professor Hans Rosenberg, an authority on as¬ 
tronomical i)h()tometry, former director of the Kiel 
Observatory and, of late, director of the Observatory 
at Constantinople, died on July 26 at the age of 
sixty-one years. 


SCIENTIFIC NOTES AND NEWS 


De. Frank B. Jewett has resigned as president of 
the Bidl Telephone Ltiboratones, in New York City, 
to become chaiman of tlie Board of Directors. He 
will be succeeded as president of the laboratories by 
Dr. 0. E. Buckley, who has been executive vice-presi¬ 
dent. 

Because of difficulties in administration and espe¬ 
cially in communication among the nations belonging 
to the International Astronomical Union the position 
of secretary has been taken over temporarily by Dr. 
Walter 8. Adams, American vice-president of the 
union. Action to this efTect has been approved by a 
majority of the members of the execi»tiVe committee at 
the request of Sir Arthur Eddington, president of the 
union, and Dr. J. H. Oort, secretary. Communications 
relating to the activities of the union should now be 
addressed to Dr. Adams at the Mount Wilson Obsf‘.rva- 
tory, Pasadena, Calif. 

A BANQUET was held in Chicago on September 14 in 
honor of Dr. Frederick B. Noyes, retiring dean of the 
College of Dentistry of the University of Illinois, in 
recognition of *'his noteworthy contributions to the 
fields of orthodontia, dental education, dental research 
and organized dentistry.” It was sponsored by the 
faculty of the College of Dentistry. The speakers 
included Dr. Allan G. Brodie, of the department of 
orthodontia of the College of Dentistry, who acted as 
toastmaster; Dr. Arthur Cutts Willard, president of 
the University of Illinois; Dr. Leroy M. 8, Miner, 


dean of the Dental School of Harvard University; 
Dr. Arthur H. Merritt, immediate past-president of 
the American Dental Association, and Dr. Isaac 
Schour, president-elect of the International Associa¬ 
tion for Dental Research. 

Db. Henry B. Allen, secretary and director of the 
Franklin Institute, Philadelphia, and David Dietz, 
science editor of the Scripps-Howard Newspapers, 
have received the Goodrich award for distinguished 
public service. 

Professor Oltvter has been elected president of 
the Society Fran^aise de ITIistoiro de In Medecine, 
Paris. 

Db. Edward A. Oliver, clinical professor of der¬ 
matology at Rush Medical College since 1927 and a 
member of the Rush faculty since 1912, has been ap¬ 
pointed professor and chairman of the department of 
dermatology and syphilology at Northwestern Uni¬ 
versity Medical School, He succeeds Dr. Arthur W. 
Stillians, who retired recently with the title of pro¬ 
fessor emeritus. 

T. Hoyle Lee, graduate teaching assistant at the 
University of Wisconsin, has been appointed asso¬ 
ciate professor of mathematics at the University of 
South Carolina. 

Dr. Hugh J. Btckerstafp, associate director in 
the division of maternal and child health, Georgia 
State Department of Health, has resigned to beeoxne 
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associate professor in public health administration at 
the Johns Hopkins University School of Hygiene and 
Public Health. 

Dr. RoIjF Eliassen^ assistant professor of sanitary 
engineering at the Armour Institute of Technology, 
has been appointed to succeed the Into Lewis Van 
Carpenter as head of the Sanitary Engineering Re¬ 
search Laboratory with the title of associate pro¬ 
fessor. Dr. Hamilton Gray, consulting engineer, has 
been appointed assistant professor. He will estab¬ 
lish and direct a new laboratory for the study of 
foundation soils and soil mechanics. Dr. Clair N. 
Sawyer, doctorate fellow in sanitary engineering at 
the University of Wisconsin, has become assistant 
professor of sanitary engineering. 

Dk. C. R. Carpenter has been appointed associate 
professor of psychology at the Pennsylvania State 
College. Ho will continue to cooperate with the 
School of Tropical Medicine nt San Juan, Puerto 
Rico, in work with the Santiago Primate Colonies, 
holding a nominal a])pointment as research associate. 

Dr. Elfrikdk Frederick Brown, of the Colorado 
State College, has been made associate professor of 
foods and nutrition at the Iowa Stiite College. 

Dr. Walter B. Lancaster, ophthalmic surgeon, 
associate in ophthalmology at the Harvard Medical 
School, has been appointed chief of staff of the Eye 
Institute of Dartmouth College. He will take up the 
work on November 1. 

Dr. Verne Vincent Caldwell, professor of psy¬ 
chology at the Oregon College of Education, has been 
appointed dean of the General Extension Division of 
the Oregon State System of Higher Education. 

Proekssor M. M. Rhoades has been elected man¬ 
aging editor of Genetics in succession to Professor L. 
C. Dunn. Manuscripts intended for publication in 
Genetics should be sent to Editor of Geneftes, Scher- 
merhom Hall, Columbia University. 

Dr. John M. Butler, who recently received his doc¬ 
torate in organic chemistry from the Ohio State Uni¬ 
versity, has become a member of the Bakelite Corpora¬ 
tion, Unit of Union Carbide and Carbon Corporation 
at Bloomfield, New Jersey. 

Jack Compton, formerly connected with the Cellu¬ 
lose Laboratory of the Boyce Thompson Institute for 
Plant Research at Yonkers, N. Y., baa become a mem¬ 
ber of the Physical Reseai’ch Laboratory of the B. P. 
Goodrich Company, Akron, Ohio. 

Phii^ip C. Cooke has been appointed director of 
engineering and maintenance of Sharp and Dohme, 
Philadelphia. Dr. Willard F. Verwey has joined the 
staff of the Medical Research Division. 


Dr. Francis S. Smyth, professor of pediatries at 
the Medical School of the University of California, has 
returned from a leave of absence whicli he spent in 
South America, part of the time in the laboratories 
of Professor B. A. Houssnye, of the Physiological 
Institute of Buenos Aires. 

The Middleton Goldsmith Lecture of the New York 
Pathological Society will be given at the Now York 
Academy of Medicine on October 4 by Dr. William 
Cramer, of the Barnard P'rce Skin and Cancer Hos¬ 
pital, St. Louis, His subject will be *‘Sex Hormones 
and the Endocrine Baliuice.” 

Twelve Thursday night lectures on “Cultivation 
of Trees and Shrubs” will be given at 7: 4.5 at the 
New York Botanical Garden, Bronx Park, by P. J. 
van Melle, nurseryman and the horticultural writer of 
Poughkeepsie. This series inaugurates the autumn 
term of a two-year course designed for amateur gar¬ 
deners. A second series, on “Cultivation of Green¬ 
house Plants,” will begin in January ar»d the spring 
term will bring a course in “Indoor Gardening Prac¬ 
tice.” A science course for professional gardeners will 
open, with registration at 7 p.m,, on October 7. 

The autumn convention of the Electrochemical 
Society will be held in Ottawa, Canada, from Octo¬ 
ber 2 to 5. 

The annual meeting of the Research Council on 
Problems of Alcohol will be held in New York City 
on October 15. There will be seven group confer¬ 
ences at 1.1 a.m. and a luncheon at 1 p.m. 

A conference on Nuclear Physics will be held on 
the occasion of the opening of the new physical lab¬ 
oratory of Indiana University on Friday and Satur¬ 
day, October 25 and 2G. Speakers at the conference 
and their subjects are as follows: Professor I. I. 
Rabi, Columbia University, “The Possibility of Mea¬ 
suring Spins and Magnetic Moments of Radioactive 
Nuclei”; Professor G. Breit, University of Wisconsin, 
“Formal Aspects of Resonance Theories on Nuclear 
Reactions”; Professor L. A. DuBridge, University 
of Rochester, “Some Nuclear Reactions Produced by 
High Energy Protons”; Professor 11. A. Bethe, Cor¬ 
nell University, “Present Status of the Theories of 
Nuclear Forces”; Professor Don M. Yost, California 
Institute of Technology, “Studies on Vitamin B 
Using Radioactive Tracers”; Dr. Joseph Q. Hamilton, 
University of California, “Tracer Studies on Biology 
and Medicine.” 

The Production Division of the American Manage¬ 
ment Association will meet on November 12 and 13 in 
Cleveland to discuss manufacturing problems created 
by the industrial preparedness program. The ses¬ 
sions will be held at the Hotel Cleveland. To deter- 
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mine specifically the problejns created for the average 
concern by the increased industrial tempo, the Amer¬ 
ican Management Association for weeks has been in 
touch, through letter and questionnaire, with com¬ 
panies representing virtually every industry in the 
United States. The association reports that it finds 
hundreds of companies engaged in the solution of in¬ 
dividual manufacturing problems, nearly all con¬ 
fronted with major problems involving personnel, 
methods and materials. 

Dh. Akton J. Carlson has given his library of 
scientific journals and monographs to the department 
of physiology of the TTniversity of Chicago. He be¬ 
came professor emeritus on October 1, having reached 
the age of sixty-five years. The library includes ap¬ 
proximately sixteen thousand classified reprints of 
scientific articles, twelve hundred books and research 
monographs and complete files of fifteen scientific 
journals. 

H. H. Hsiao, head of the department of psychology 
of the National Central University at Chungking, 
China, writes to Scienok under date of August 20 as 
follows: ^‘Owing to the governmental control of for¬ 
eign exchange, we have been out of touch with now 
literature in the field of psychology almost since our 
removal to Szechwan, but there is an increasirig nw^d 
for up-to-date information in our research work here. 
We wish that you will render us the much-needed help 
by sending your donations in the form of reprints, 
periodicals or test forms.^* 

At a recent special meeting of the meml>ership the 
official name of the National Association of Audubon 
Societies was changed to the National Audubon So¬ 
ciety. The organization, whose purpose is the prt>tec- 
tion of wild bird and animal life, was founded in 1905. 

The Journal of the American Medical Association 
reports that the biochemical division of .the Bureau of 
Animal Industry of the U. S. DeparSnent of Agricul¬ 
ture has been merged with the pathologic division and 
the division of animal nutrition. The position of chief 
of the biochemical division has not been filled since the 
death of Robert M. Chapin. Activities of the division 
relating to animal diseases have been transferred to 
the pathologic division and those relating to the nutri¬ 
tive value of animal products have been assigned to 
the animal nutrition division at Beltsville, Md. 

De. C. Stuart Gager writes: "At a visit to the 
Bowdoin College Library this past summer, I was in¬ 
terested to find there on extensive work of some twenty 
volumes of illustrations in water color of the flora of 
Maine, by the late Kate Furbish. The sheets are some¬ 
what larger than a standard size herbarium sheet, and 
are beautifully bound. They date from April, 1870, to 
October, 1908, and include, besides flowering plants, 


illustrations of about flve hundred Maine mushrooms 
dating from May, 1897, to October, 1905. Since this 
is a manuscript work it occurs to me that its existence 
may not be generally known to systematic botanists, 
and others who might be interested in the flora of 
Maine. No public notice is known of this work, except 
in one of the local papers at the time the gift was made 
to the library, and in the annual report of the president 
of Bowdoin College for 1908-1909, The librarian 
writes me that 'Personally, I should be very glad to 
have the attention of botanists called to this work for 
strictly scientific purposes, or even for their own in¬ 
terest. The college should be glad to cooperate with 
any real botanist in the use of this work/ ” 

We are requested by the Stanford University Press 
to state that when Volume I of Abrams’s "Illustrated 
Flora of the Pacific States” was published in 1923 
the paper stock was unsatisfactory, with the result 
that the pages are now rather brittle and will not 
stand the long handling that a reference book of this 
type is subjected to. As a result the edition has been 
reprinted on a much better quality of paper rather 
than distribute more of the original printing. Vol¬ 
ume I is now printed on paper that will last indefi¬ 
nitely. Some necessary corrections have been made 
and the price of the volume has been reduced from 
$9.00 to $7.50. Copies of the first printing returned 
to the press will be credited with $3.00 on the pur¬ 
chase price of the new edition. Volume II of this 
series, describing and illustrating 1,655 species in 
families from Buckwheats to Kramerias will be pub¬ 
lished in December. There will be four volumes in all, 
rather than three as originally intended. 

Ab reported in Nature^ Dr. Raymond Priestley, vice- 
chancellor of the University of Birmingham, in the 
course of a circular letter addressed headmasters 
of a number of schools in the Midlands, has pointed 
out that the age at which undergraduates will be 
called up for military service has been fixed by the 
Government at twenty years. This will enable many 
men to complete their university training before enter¬ 
ing the Services. With the object of enhancir^ the 
value of such men to the national effort, it has been 
decided by the University of Birmingham that all 
future entrants will be required to choose one of the 
following options as part of their university course: 

(1) compulsory physical education for one year; or 

(2) two years service in the University contingent of 
the Officers Training Corps. Those who choose the 
latter will be accepted for the Officers Training 
Corps only if they are approved by an interview¬ 
ing board set up by the Military Education Com¬ 
mittee, the main criteria being personality and 
poster of leadership (ktent or developed)* Training 
in the O.T.C. will be carried out with iihe view oi 
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developing powers of leadership rather than training 
technical experts. The advantages of this general 
military training apply equally to those taking medi- 
eal and dental courses^ since the military background 


eaytntial to an B.A.M.C. officer can be adequately ac¬ 
quired in this way. Those who obtain War Certifi¬ 
cates A and B will have definite advantages when they 
are called up for military service. 


DISCUSSION 


THE ACTIVE REGION ON THE SUN’S 
SURFACE 

In the PubliceUions of the Astronomical Society of 
ike Pacific Volume 47, August, 1936, it was shown that 
for two periods of 80 solar rotations each tiiere was a 
permanent region of high solar activity as shown by 
Wolfor’fi sun-spot relative numbers. 

The first series of 80 solar rotations began on Janu¬ 
ary fi, 1917, and ended on December 25, 1922, and the 
second series began on May 16, 1925, and ended on 
May 4,1931, Both series gave the maximum sun-spot 
activity on the same day of the average rotation period 
of 27.26 days. The periods were separated by 872 
days (32 rotation periods) in order to include the sun¬ 
spot maxima of 1917 and of 1927-28. 

The Character Figures of Solar Phenomena, as 
given in voluines I and II of Publicationa of the Inter¬ 
national Astronomical TJnion^ were tested in the same 
manner as were the sun-spots for both 80-rotation 
periods, and while the results were not os definite as 
in the case of the sun-spots, owing to the number of 
missing days, they were sufficiently definite to show 
without question that the region of maximum sun-spot 
activity applied to the calcium flooculi and to both the 
bright and dark hydrogen flocculi whicli accompanied 
the sun-spots. 

Since The Monthly Weather Review has been pub¬ 
lishing daily records of the area of visible sun-spots 
expressed in millionths of the sun's visible surface, 
and since we have been passing through another period 
of maximum sun-spot activity, it has seemed worth 
while to determine if the region of maximum solar 
activity still persists and if it may be identified by 
means of the areas covered by sun-spots as it was by 
t Wolfer'a sun-spot numbers. 

To test this question the total areas of visible sun¬ 
spots for each ^y of twenty solar rotations of 27.26 
days each, beginning on July 1, 1938, and ending on 
January 6, 1940, wore arranged in successive periods 
and the average total sun-spot area for each day of a 
single solar rotation was determined. The result is 
indicated by Fig. 1, where the ordinates represent 1/20 
of the average epot areas for each day of one solar 
rotation period and the abscissas represent the days of 
the rotation. 

The maximum sun-spot area oeeurred on the 14th 
d^ of the average rotation period. The date of the 



lost maximum of the two sun-spot series referred to 
above occurred on May 2, 1931. From May 2, 1931, 
to July 14, 1940, there were 3,287 days, equaling 121 
solar rotations of 27.25 days each, thus establishing 
the fact that the active region on the sun's disc has 
persisted for 23 years since January 6, 1917. 

This period is certainly too long for the persistence 
of a single sun-spot, and during this time there have 
been several years without any conspicuous sun-spot. 

There are also indications that it has persisted for a 
much longer period. For example, the great sun-spot 
reported by Hewlett in Monthly Notices of the Astro¬ 
nomical Society of London, 1865-66*, crossed the cen¬ 
tral meridian of the sun on October 13, 1865. It had 
an area of more than 972 million square miles. The 
greatest sun-spot mentioned by Maunder, which he 
says was the greatest for twenty years and perhaps 
the greatest ever recorded at Greenwich, crossed the 
central meridian of the sun on October 31, 1903. 

Between the passage of these two great spots there 
were 38 years and 18 days, 13,897 days. Allowing 
27.26 days to one solar rotation would give exactly 
510 solar rotations between the passage of these two 
great spots. 

From the great Hewlett spot of October 13,1865, to 
July 14, 1940, wa.s 27,109 days. Assuming that there 
were 995 solar rotations in this period, a single rota^ 
tion would require 27.245 days, lacking only 7 minutes 
of 27.25 days, which period has been selected as the 
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Bolar rotation period Of the northern sun-spot belt on 
the sun. 

Evidently the active region on the sun’s surface has 
persisted for more than seventy-five years. 

It has been suspected for many years that there was 
a persistent region of high solar activity^ but the 
apparent impossibility of the existence of such a 
region on a globe of incandescent gas and the difficulty 
of determining the rotation period of the hytmthctical 
spot before daily sun-spot records were available ren¬ 
dered the acceptance of such a phenomenon very 
doubtful. 

Professor C. A. Young, who in his book, “The Sun,” 
page 148, has discussed the possibility that sun-spots 
appear repeatedly at the same point on the sun, con¬ 
cludes that “owing to the uncertainty of our knowledge 
of the true period of the sun’s rotation the evidence is 
not sufficient to establish it. If it should be shown to 
be true hereafter, it would compel an entire revolution 
of the received view of the constitution of the snii.” 

Fernakdo Sanford 

Palo Alto, Calif. - 

THE ANNELID WORM, POLYDORA, AS AN 
OYSTER PEST 

With the aid of a grant from the American Asso¬ 
ciation for the Advancement of Science through the 
South Carolina Academy of Science, a study is being 
made of one of the numerous pests to which the com¬ 
mercial oyster, Ostrea virginica, of the Atlantic Sea¬ 
board, is subject and whose activities result in consid¬ 
erable financial loss to oysterraen. 

This particular pest is a small annelid which causes 
a “mud blister” in the oyster. This is a small, irregu¬ 
lar, often jioar-shaped, blister of mud, formed on the 
surface of the inside of the valve. The oyster covers 
this daub of mud with a layer of nacre. Within the 
blister one finds the annelid, which has access to the 
outside through two tunnels opening along the edge of 
the shell. This worm has been identified by Dr. Olga 
Hartman as Polydora ciliata (Johnston). Although 
Poly data is well known, its occurrence in such abun¬ 
dance as to become an oyster pest seems as yet unre¬ 
ported in the United States. 

The worm upsets the normal life of the oyster by 
restricting its living space and generally weakening it. 
Infested oysters, although not unfit for food, are not 
readily salable because of their unsightly appearance. 

I have had these worms and the blister they cause 
under observation since 1936. Indications are that the 
worms were prevalent in South Carolina even in pre¬ 
colonial days. An examination of numerous samples 
of South Carolina oysters shows that approximately 
30 per cent, of the oysters in the state are infested 
with Polydora. The important point of the present 
investigation is to discover the possible underlying 


causes of its prevalence and its possible increasing 
abundance, and to determine moans for its control. 

G. Robeirt Lpns:, Jr, 

Thk Chaelkkton Museum, 

Charleston, S. C. 

ALFRED B. NOBEL AWARDS IN SCIENCE 

Thk Alfred B. Nobel Prizes in five activities have 
been awarded .since 1901. The 1939 winners were 
recently announced. Compai'ative ratings of the dif¬ 
ferent counti’ies whose citizens have received these dis¬ 
tinctions have been made at various times, but such 
comparisons usually have not token into account the 
relative populations of the various countries. Such 
comparisons are manifestly unfair since they give too 
low a placement to those countries of small population 
and too high to those of large poinilations. 

In order to present a fairer estimate of the different 
countries’ attainments in the sciences—chemistry, 
medicine and pliysies—they are here figured on a 
population basis, and where the prize was awarded 
to more than one person, each has been counted as a 
unit rather than as a fraction. Since the awarding 
committee could make no distinction between the win¬ 
ners, it seems unfair to the laureates and to their re¬ 
spective counh’ies to count them otherwise than as 
separate winners. Counted in this manner there have 
been 128 laureates in the sciences listed under 16 dif¬ 
ferent countries. The only Hungarian winner (in 
medicine and physiology in J937) has been included 
with Austria since they were in that countiT* previous 
to the Versailles Treaty. India and Russia have not 
been placed in the tables since the former has had but 
one prize winner and the latter only two. India would 
be rated last in Tables I and HI; Russia next to last 
in Table I and last in Table II (she has had no prize 
winner sin(3e 1908). Dr. Charles D. Snyder in an 
article entitled “The BenJ Winners in the 1936 Olympic 
Games’’^ set forth tlie results in the Olympic Games 
in this manner. 

The ideal quota is obtained by finding the sums of 


TABLIfl I 

Classification of Nobel Winneub in the Sciences 
(1901-39) FOR COUNTBIES BaBBH ON POPULATION 


Country 

Number 

of 

winners 

Ideal 

quota 

Per 

cent. 

attain¬ 

ment 

Com¬ 

parative 

rank 

Date 
of last 
award 

SwltKerlaml .. 

5 

1.2 

417 

1 

1939 

Denmark - 

4 

1 

400 

2 

1926 

Holland . 

. 9 

2.6 

340 

3 

1938 

Sweden . 

6 

2 

300 

4 

1929 

Clerraany .... 

. 3T 

20 

12 

186 

175 

5 

1939 

1937 

threat Brttnln 

. 21 

6 

Austria . 

6 

0 

120 

7 

1937 

France . 

. 10 

13 

116 

8 

1930 

Canada . 

2 

3 

67 

9 

1023 

Bel^um ..... 

, 1 

2.6 

40 

40 

38 

10 

11 

1019 

1939 

tJnUed States 

. 10 

Italy . 

, 3 

13 

8 

23 

13 

12 

13 

ms 

1906 

Spun . 

1 


1 JSeientifto Monthly, 37fi, Oct, 1936, 














dciOBiK 4,1940 


SCIENCE 


311 


TABLE II 

OoupAiiATivB Bating won Fibbt 29 Ykars 


^ . Number of 

Country winners 

Ideal 

quota 

Per cent, 
attainment 

Rank 

Denmark . 

4 

0,83 

500 

1 

BwaAen . 

e 

1.4 

423 

2 

Holland . 

7 

1.8 

400 

3 

Swltaerland .... 

a 

1 

300 

4 

Germany. 

27 

15 

180 

5 

Great Britain .. 

14 

8.4 

167 

0 

France .. 

13 

9.3 

140 

7 

Canada . 

2 

2.3 

87 

8 

Austria ........ 

3 

3.7 

81 

9 

Belgium . 

1 

2 

1.8 

9.3 

5S 

21 

10 

11 

Unl^ States ... 

5 

27 

18 

12-13 

Spain . 

1 

8.4 

18 

12-13 


the postwar populations of the countries in each table 
and dividing this sum by the total number of prize 
winners for that period. This gives the population 
corresponding to one prize winner. The post-war 
population of each country divided by the prize win¬ 
ning population gives the ideal quota for the respective 
countries. 

The results calculated in this manner are tabulated 
in Tables I, II and III. 


TABLE XU 

Comparative Hating for Last 10 Years 


Country 

Number of 
winners 

Ideal 

quota 

Per cseut. 
attainment 

Rank 

SwitKerland .. 

2 

0,43 

465 

1 

Holland . 

.. 2 

0.92 

237 

2 

Great BrltaJn 

7 

4.0 

175 

.3 

Austria . 

3 

1.8 

102 

4 

Germany ..., 

.. 10 

7.4 

135 

5 

United States 

.. 10 

13 

78 

6 

Franco 

2 

4.5 

44 

7 

Italy. 

1 

4.6 

22 

8 


The true leaders in the sciences now appear sboe 
the smaller countries are no longer handicapped by 
their small populations. Four of the smaller countries 
lead in Tables I and II. Grent Britain and Germany 
have had very uniform records. In the last ten years 
the United States has shown a distinct improvement. 
Her performance is four times as high aa it was in 
the first twenty-nine years. 

Habvet C. Brill 

Miami Uniyersity 

THE WITCH OF ANDOR 

In a letter to Science (Lancaster, Pa. and/or Gar¬ 
rison, N. Y.) of September 13, 1940, it is stated that 
^'The use of the form ^and/or' in legal practice is well 
established.” So is the expression “to-wit,” if we 
mean widely rather than wisely established; but, if 
both these expressions can be restricted to legal usage, 
the English language will be better off. With a little 
better grasp of language, the original perpetrator 
would have avoided the fractional form (which as 
read aloud may be either ‘'and over or” or “and- 
orths”). Accepted llnglish practice is to place an 
alternative term in parenthesis, as “and (or).” The 
chief abuse, however, is not in using the expression 
awkwardly and inaccurately but in using it at all. 
We have far too much of such writing as “You may 
have sugar and/or cream in your tea and/or coffee, 
and/or pepper and/or salt on your meat and/or pota¬ 
toes.” When really necessary, the idea is best con¬ 
veyed by saying “or either” or “or both.” 

E. H. McClelland 

Cakneoie Library or Pittsbitrgh 


SCIENTIFIC BOOKS 


THE GEOLOGY OF CHINA 

The Geology of China. By J. S. Lee. xv + 528 pp., 

93 figs. London: Thomas Murby and Company. 

New York: Nordemann Publishing Company. 1940. 

$9.00. 

This book grew out of lectures by the author in 
British universities during 1934-35 under the auspices 
of the Universities China Committee in London. It 
eontains much valuable material, especially for those 
who want a rapid oversight of China’s geology before 
studying intensively from sources of detailed informa¬ 
tion. For the geologist, the book is too brief, too in¬ 
conclusive, too speculative. For the layman, it is far 
too full of technicalities, many of which are not needed 
to convey the meaning dearly. The book could be 
used in China aa a text for students who have had 
their general physical and historical geology. 

By far the most serviceable portion is the tenth 
chapter ; a summary of the stratigraphy of China by 


regions, defining the formations and listing their chief 
fossils. All who are interested in the geology of Asia 
will welcome this chapter, which extends through 100 
pages. 

A lack which every geologist will immediately feel 
upon reading the book is the absence of a brief chapter 
on the history of geology in China. Strangely enough, 
the author gives a history of China as a nation, plaus¬ 
ibly defending his course by claiming to show “the 
influence upon human geography of the natural regions 
which have been defined.” But his history is political 
and cultural, and his interpretation of history—to say 
the least—is his own. 

Lacking an account of the development of geology 
in China, the book gives no picture of the work of 
Ouch men aa Pumpelly, Richthofen, Obruchev, Loezy, 
Willis, Blackwelder, Puller, Clapp, Andersson, Ting, 
'Graban, Wong, Berkey, Black, Teilhard—^to give only 
a p^tial list. These men are casually referred to for 
local details; the reader must learn from other sources 
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what large and constructive parts they played in the 
development of geological science in China, in the 
organization of publications devoted to the science and 
in arousing interest in the study. 

Indeed, the author seems to suppress, as far as pos¬ 
sible, ci*edit to foreign workers—a common tendency 
in conttanporary Chinese writing. It springs, no 
doubt, from the new nationalistic spirit, and we who 
see its counterpart in certain European nations should 
not be severe about it. The habit of scrupulously 
giving credit for work done is accepted in America 
as a mutter ol’ course; and we believe that China would 
gain, not lose, by giving full credit to the able and 
devoted men who have kindled the light of science for 
her. 

The mineral resources of China arc scarcely touched 
upon. Copper is mentioned thrice, each time in less 
than a sentence. Iron, gold, tungsten, antimony, are 
all dismissed in eight lines on one page. Petroleum 
fares better, being mentioned on four pages, on one of 
which it enjoys a paragraph. Coal is mentioned on 
many pages, chi oily as a member of a stratigraphic 
series, rather than as a resource. Kaolin, fire-clay, 
alunite, are barely mentioned. Especially in a pioneer 
book on the geology of China, a good analytical chap¬ 
ter on economic mineral resources would bo welcome. 

The book contains 93 illustrations, of which 26 rep¬ 
resent fossils. Of these, 14 are full-page plates 
crowded with pictures of index fossils. No one could 
use these plates to identify fossils; they serve neither 
the geologist, the student nor the layman, except that 
the last would like to see a picture of the Peking 
Man. I think it would have been better to refer the 
reader to Grabau^s volumes on index fossils of Chino— 
surely the briefest serviceable treatment of this vast 
subject—and to devote these plates to maps, structural 
crosa-sections and topographic drawings such as Fen- 
ncman and Atwood have used so successfully in de¬ 
scribing the United States, ^ ' 

Seven more figures are devoted to artifacts, none 
of which is needed in a book on geology, especially as 
four of them represent early Chinese pottery. Twenty- 
hvo figures are photographic views, but of these 17 
are devoW to the problem of glaciation, leaving only 
five pictures for all the rest of China. The book con¬ 
tains 22 maps, of which the first represents the geo- 
morphologic provinces, superposed upon the political 
provinces. Names of both sets of provinces, plus Die 
names of mountain-ranges, rivers and lakes, are of 
course necessary; but to these are added many cities 
and all the railroads—the latter drawn in bolder lines 
than arc any of the features for which the map was 
made. Twenty-one illustrations are devoted to struc¬ 
ture—some to generalized structures such as folds 
made by pushing wet paper on a smooth surface 
according to Tsuboi's method (to whom no reference 


is made); some to reconstruotions of geosynolinal 
troughs; while others are cross-sections recorded in 
the field. 

The book is of value, even as it stands; and the 
nuDior deserves praise for a gallant assault upon a 
most difficult task. The reviewer has known the author 
for more than twenty years and bears a warm per¬ 
sonal friendship for him; and considers that he shows 
his friendship best in frankly pointing to some of the 
many defects in the book. The reviewer sincerely 
believes that the book should be thoroughly revised 
and rcillustrated; that much of the speculative dis¬ 
cussion in Chapters VII and VlH should be omitted 
and separately published as papers representing the 
author^s views. 

There are ten chapters, each with a selected bibliog¬ 
raphy. The first chapter describees the national pro¬ 
vinces of China. Most of the 19 provinces as defined 
by the author are true geomori>hoiogie units, baaed 
upon stnicture. To the reviewer this “physiographi- 
cal” chapter swma the right place to tell of pcneplanes, 
terraces, cycles of erosion, drainage-history; but tliege 
are postponed to inadequate, and partly erroneous, 
treatment in Chapter IV, pages 194-207. 

Among the misconceptions in the present chapter 
only one will be cited: 

The Manclmrian Plain is homologous feature 
of the Nortli China Plain’^ 12). But the former 
is a warped inland basin, or group of basins, whose 
floor is beveled across rocks of many ages and struc¬ 
tures. The Manchurian basin is more nearly homol¬ 
ogous with its western neighbor, the Gobi basin, than 
with the North China Plain, which is a confluent delta- 
plain made of Pleistocene and recent silts. Man¬ 
churia’s true homologue for the North China Plain 
is the Liao delta, not the warped basins. Again, on 
page 14, we read, After being submerged in the Gulf 
of PeohihH the Plain of Manchuria is continued further 
south-west by . . . the Plain of North China.” This 
would be true if the Manchurian Plain were warped 
down under the Gulf and arched up again in the south¬ 
west. 

Chapter II describes the ancient TOok-floor of China, 
divided into three systems; the Archaean, the Wutai, 
separated by the Lulianian Revolution from the over- 
lying Sinian system. The discussion of the last-named 
system is one of the best features of the book; but 
much confusion clouds the description of the earlier 
systems. 

In Chapters III and IV the author is on firmer 
ground as he writes of “marine transgressions and 
epochs of tectonic movement”—extending from Cam¬ 
brian through Triassic history; and “Post-Palaeozoio 
formations and the Yenshan movements,” wherein he 
\mtes of continental deposits whose ages range from 
Triassic to Recent. 
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Chapter V is devoted to ‘‘CathayBian g^eosynolines 
and geanticlines’’—^the troughs trending northeast- 
southwest in eastern China. The author discusses a 
Palaeocathaysian geosynoline, which received the 
Sinion deposits of late pre-Cambrian time, and was 
renewed after disturbances until the close of the 
Permian. The author recognizes ‘^thc obscure history 
of the Meaocathaysian geosyncline,” in which he in¬ 
cludes late Permian and Triassic marine sediments in 
South Chinn, *^the northeni counterpart” of which 
came ‘*down from the Arctic, past the maritime pro¬ 
vince of Siberia, and probably joined the Triassic 
trough in northern Korea.” The Neocathaysian geo- 
ay ncline is Uikeu to include the marginal meditor- 
ranciin Sea of Japan, the Yellow Sea and the Tunghai. 
This last is not named on any map in the book; and 
is not so called in most atlases. It should mean the 
East China Sea; but the confusion is increased by tl)e 
author’s statement (page 259) that the eastern Tsinling 
Range “sinks under the Yellow Sea or Tunghai”— 
whereas elsewhere he distinguishes between these two 
confluent seas. 

He describes an “inner Neocathaysian geosyncline 
... an extensive trougli running obliquely across 
China I’rom northern Manchuria to the central Yangtze 
province. ... In the North China Plain tlm sedi¬ 
ments in the geosyncline probably amount to many 
thousands of feet in thickness ” Ho adds to this bold 
statement, “Apart from the superficial cover, nothing 
is known about them at present.” The only evidenct^ 
cited for their groat thickness is that borings at 
Tientsin showed fresh-water deposits 500 feet below 
sea-levci. This fact is offered as evidence of sub¬ 
sidence; but the autlior disregards the lower sea-levels 
of the Pleistocene and the fact that delta sediments 
sink by compaction as the delta grows. The depth of 
these fresh-water deposits is too moderate to prove 
geosyrieliual sinking. 

Chapter VI treats of “east-west tectonic zones” of 
folded structure. One of these is in the Tannu aitd 
Kentai mountains. “The middle part of this zone is 


obviously disturbed by the Khangai Mountains which 
more or less follow the ‘Irkutsk Amphitheatre’ in 
trend, and which are undoubtedly related to the latter. 
Because of this powerful disturbance thrusting in 
from the north, the east-west zone could not have 
maintained its rectilinear front” (page^ 247-248). 
Apparently the author thinks the Tannn and Kentai 
ranges were continuous, and that the Khangai is over¬ 
thrust upon them from the north. No trace of such 
a structure is known in the field, nor are the rooks 
of the Tannu and Kentai identical. The inference 
appears to rest on the author’s interpretation of 
“trends.” 

Farther south, “the Inshan zone” is made to include 
the many small short ranges just north of the great 
bend of the Yellow River. The author extrapolates 
these folds far to the (eastward to account for the node 
in Hokkaido, where the Tertiary ranges of the Kurile 
arc and the Sakhalin folds “join and give rise to a 
great display of vulcanicity” (page 250). This entire 
thesis is specjulative, to say the least. The only physi¬ 
cal evidences which the author cites are certain east- 
west folds in Manchurian coal-basins and a coincidence 
in the approximate latitude of the node in Hokkaido 
vrith that of the Inshan zone. Similar reasoning is 
done throughout the chapter. 

Reference has been made to the still more speculative 
chapters VII and VIIT, respectively on “Shear Forms” 
and “Tectonic Types and Their Related Earth Move¬ 
ment.” 

Chapter IX is a review of the evidence bearing on 
“Pleistocene Climate in China.” The author reviews 
the .scattered observations and concludes that in the 
Lower Yangtze Valley, three successive glaciations took 
place, separated by interglacial epochs. 

Chapter X, on “Regional Stratigraphy,” is referred 
to in the first part of this review us the best and most 
serviceable chapter in the book. It is a pleasure to 
close a review that necessarily includes some criticism 
with a word of well-earned praise. 

Fredebiok K. Morris 

Mabbaohtisetts Institute of Technology 


SPECIAL ARTICLES 


SEROLOGICAL SPECIFICITY OF HEAVY 
PARTICLES DERIVED FROM 
NORMAL ORGANS 

The nature of certain particles separable from nor¬ 
mal tissue extracts by relatively high centrifugal 
forces is under investigation in a number of labora¬ 
tories.^ In the course of studies of the virus of human 
influenza in this laboratory, it was found that particles 
of similar chemical composition could be separated 
from the lungs of normal, healthy mice and from the 


lungs of mice in tljc final stages of influenzal pneu¬ 
monia. It has been suggested that such “high-speed 
sedimentable” cell components may correspond with 
histologically recognizable mitochondria,* and further, 


1 A. Claude, Science, 91: 77, 1940; K, G. Stem and F. 
Duran-Roynals, Science, 89: 609, 1930; C. R. Amies and 
J. G, Carr, Jour. Path, and Boot., 49: 497, 1939; J. Purth 
and E. A. Rabat, Science, 91: 483, 1940; I>. G. Sharp, 
A. B. Taylor, H, Finkelstein and J. W. Beard, Proo. 800 . 
Exp. Biol, and Med., 42: 459, 1939. 
s A, Claude, op. eit 
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that they may be related with the pathogenic agent in 
certain virus diseases. 

The question of the possible relation between these 
normal particles and the various infectious processes 
necessarily has led to an investigation of their sero¬ 
logical specificity. 

Healtliy Swiss mice were dissected after death by 
ether, and the several organs were collected in jars 
submerged in an alcohol-dry ice bath. After storage 
at -7° to -10° C., the organs were ground with sand 
to form 10 to 20 per cent, suspensions in saline. After 
low-speed centrifugation the suspcuaion was passed 
through a medium Mandler filter. Tliis was followed 
by repeated alternate centrifugation at 25,000 RPM 
for 20 minutes and at 1,500 RPM for 5 minutes. The 
materials used for inoculation were washed three times, 
those for agglutination, only twice. Suspensions of 
particles from the following organs were prepared: 
liver, lung, kidney, spleen, pancreas, testicle, muscle 
and brain. 

The material sedimentable from Mandler filtrates in 
each case funned a translucent, yellowish to reddish- 
brown pellet of gelatinous consistency, which could be 
resuspended only by very vigorous manipulation with 
a rubber-tipped plunger. Dark-field examination 
showed the particles to be of fairly uniform size about 
OA a to 0.3 M- in diameter, as might have been expected 
from consideration of the filter pore size and the cen¬ 
trifuge constants. The small bodies did not sfcabi typi¬ 
cally with the usual nuclear or acidophilic dyes, but 
were blackened by osmic (icid and absorbed Janus 
Green B .strongly, a fact which may support Claudels 
suggestion of a mitochondrial origin. Analyses of the 
sediments are not yet complete, but they appear to 
conform with the data of Claude,® i.e., they contain 
nucleoprotein, a largo proportion of ether extractable 
material and a high total ash. 

When injected into mice intravenously, the sus¬ 
pended particloa produced rapid ileath characterized 
by coagulation of tlae blood in the venous system and 
emptying of the left heart and arteries. In one in¬ 
stance (brain) the toxicity could be eliminated by 
suspension of the particles in antisera against any one 
of the organ particlcfs, but usually not in normal 
serum. Preparations, other than from brain, have not 
yet been studied in this respect. 

Antisera against each of the washed organ sediments 
were prepared by 7 intravenous injections into rabbits 
of 2 cc volumes at two- or three-day intervals. Nine 
days after the last injection, the animals were bled and 
the serum recovered. Normal serum from the same 
rabbits wna kept in the frozen state for reference. 

The following properties of the antisera have been 
found: 

(1) Precipitins for mouse serum were usually en- 

ilhid. 
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tirely absent. In a few instances a slight preoipitate 
was detected after preliminary incubation at 37® C. 
and overnight refrigeration and centrifugation, and 
only one of the antisera showed a slight ring formation 
with mouse scrum diluted 1; 100 on standing for 20 
minutes. 

(2) In half of the sera, there was an increase in 
mouse red cell agglutinins over that observed in the 
serum from the same animals before injection. In only 
three instances did the increase appear to be significant 
(10 to 20 times). 

(3) Sheep cell hemolysins were present in all the 
antisera, with titere up to 1:5,000 with a 5 per cent, 
cell suspension. This observation is a confirmation 
and extension of that of Furth and Kabat* with respect 
to the i)resence of Porssman antigen in preparations 
from normal spleen of the chicken. 

(4) A positive Kahn test was obtained with most of 
the antisera, but also with the normal sera. 

Of the eight different types of antiserum, four (anti¬ 
brain, liver, kidney and testicle) showed reactions defi¬ 
nitely specific for the homologous antigen. In slide 
agglutinations, the antigens were specifically aggluti¬ 
nated, i.e., the reactions first became apparent (some¬ 
times within one minute) in the homologous antiserum, 
although cross-reactions appeared later with some of 
the other antisera. The homologous reaction was 
usually stronger than the ultimate cross-reactions. 
Brain particle suspensions were agglutinated onij/ by 
the homologous antiserum. Muscle, spleen, lung and 
pancreas particles have given indefinite or negative 
results thus far, although it is possible that the anti¬ 
sera in these cases were inadequate. Further investi¬ 
gation of this possibility is in progress. Table I 
summarizes the relationships encountered in our ex¬ 
periments. 

TABLE I 

Houotooovs Avv Hbtbuolooous Ao(u:.ori nation (Slitdr) 0&- 

TAINXD WITH PAETICLKH PAOM VAHIOCS MoCBB QROANB 


Rabbit 8orum its. moutte organ 
partlclets from: 


Particulate 

antigen 






Brain . 2 0 0 0 0 0 0 0 0 0 

Kidney ....04312000 00 

Liver. 0 1 3 11 0 0 0 0 0 

Lung . 0 1 1 1 1 0 0 0 0 0 

Muacle - 0X303000 00 

Pancreas ...llllllll lx 

Bpleen. 0 2 2 2 1 2 2 2 0 0 

Testicle ....01111002 00 


4« aU particles in a few large masses. 

Oono reaction. 

1 to 3 H various degrees of agglutination. 

Sixiee cross-reactions appeared in a nuu^etr of the 
oases, oonfinnation of the apparent epeeifleitjr wajn 
4 J. Furth and K A. Kabat, op. eit. 









Ckmiwte 4^ 1940 


8C1ENCS 


316 


sought through absorption osporimentB. Definite 
proof of speoific antibodies in sera against kidney, 
liver, testiole and possibly muscle particles was ob> 
taiued, as shown in Table II. 


TABLE II 

EWBCT of AbbOBPTIOK on SpUCIFICITT of 8LIDB 
AOOLUTIHATION 




Babbit serum v$. mouse 



Berum 

organ particles from: 



Antigen 


in 





absorbed 

with 

p 

3 

£ 

*3 

m 

S 

a 


p 

a 

<9 



1 

4 

1 

2 

0 

0 


Kidney 

0 

0 

0 

0 



Kidney 

Muscle 

0 

4 

0 

0 



partlelen 

Liver 

Bheep rtNl 
cells 

0 

4 

0 

0 




1 

4 

1 

2 





1 

1 

2 

4 

0 

0 

Liver 
imr tides 

Kidney 

0 

0 

0 

3 


Muscle 

Liver 

0 

0 

0 

0 

0 

0 

4 

0 




Bheep cells 

1 

1 

2 

4 





1 

1 

3 

3 

0 

0 

Muscle 

partlcltMi) 

Kidney 

Muscle 

Liver 

0 

0 

0 

0 

0 

0 

± 

0 

2* 

0 

0 

0 




. Bheep cells 







Testicle 1 

\ . 

1 

1 


2 

2 

0 

ptirtldes 1 

i Liver 

0 

0 

0 

0 

2 


• Apparently «otne apeciaclty In this experiment, but not 
observed in otner niuaoie preparations. 


It is obvious from these experiments that the anti¬ 
bodies cun be absorbed completely only by the homol¬ 
ogous antigen, while crossTeactious apparently dis¬ 
appear upon absorption witli any one of the heterol¬ 
ogous antigens. The Forssman antibodies are not 
concerned with these cross-reactions, since no change 
occurs upon complete absorption with sheep cells. 
There was no definite relation between the mouse serum 
precipitins or mouse red cell agglutinins and these 
cross-reactions. 

Using particles derived from another species—^the 
ferret—we have observed agglutination of liver only, 
by mouse liver antiserum, and of brain only by mouse 
brain antiserum, while kidney particles were not ag¬ 
glutinated by any one of the sera. Ferret muscle 
^antigen cross-reacted with several antisera, other than 
anti-muscle. 

These experiments prove that particles derived from 
some normal mouse orgaus by high-speed centrifuga¬ 
tion (25,000 EPM) show, in addition to the Forssman 
antigen, organ specific differentiation. The question 
of organ specific structures in tissues and cells has 
been studied repeatedly (c/. Landsteiner®). While in 
certain instances {e.g,, lens, brain and others) organ 
specificity is demonstrable without great diflBoulty, in 
other cases (kidney, liver) the results have been more 
or less indefinite. 

A Xtaaditeiner, ‘^The Bpecifioity of Serological Beac- 
0 0 Thomas, fipringSi^d, Di., 1986, 


As a result of these various studies, different types 
of organ-specific antigens have been identified.^ One 
group is characterized by the fact that the same 
antigen is present in the homologous organ of many 
differ^t species. Our results show that liver as well 
as brain particles conform with this type. 

The kidney particle preparations employed in our 
experiments belong to anotlier group of organ specific 
antigens which are found in one organ from one species 
only. However, since we have used only two species, 
it is obvious that these observations must be extended. 

In a number of instances, it has been possible to 
ascribe organ specific reactions to alcohol extractable 
material.^ The particles used in this study contained 
high percentages of lipoids, but the relation of these 
fractions to the specificity is still under investigation. 

Wkbner Henle 
L ssTiiE A. Chambers* 

TTmivkrsity or Pennsylvania 

STABILIZATION OF IODINE IN SALT AND 
FEEDSTUFFS 

On the Industrial Fellowship ou iodine at Mellon 
Institute we have had occasion to investigate broadly 
the factors responsible for the loss of iodine from 
iodized salt and iodized mineral feeds. These mix¬ 
tures may contain any or all of the following sub¬ 
stances: ferric oxide, copper sulfate, cobaltous nitrate, 
sodium chloride, manganese suKate, calcium carbonate, 
calcium phosphate, sodium sulfate, sulfur, potassium 
iodide, volatile flavors, organic meals and vitamin 
concentrates. Potassium iodide is furnished to the 
fe^ manufacturer in the form of cither an iodized 
mineral mixture, a concentrutetl iodized pre-mix con¬ 
taining the essential minerals or an iodized salt. The 
primary cause of loss of iodine is through oxidation 
of the iodide to free iodine with subsequent volatiliza¬ 
tion. Another important factor is the absorption of 
potassium iodide by the fabric or cardboard contain¬ 
ers. The formation of free iodine not only results in a 
loss of iodine but also causes a decrease in the vitamin 
C content of the feed. 

Iodized mineral feed mixtures lose between 9 per 
cent, and 20 per cent, of their iodine content during 
four months’ storage under ordinary conditions. Oxi¬ 
dation occurs mainly through the catalytic action of 
iron, copper and manganese compounds present in the 
mixtures. These reactions take place only in the pres¬ 
ence of moisture and are accelerated by the action of 
light. An important synergism is observable in this 
catalytic action. Ferric oxide becomes appreciably 

« E. Witebfiky, Bcj^rt of ProceedingH, 2ud Intern. Con- 
grem of Microbiol., London, 1937. 

^ E. Witobsky, ZeiUchr, /. ImmunitdUf 62: 3, 1929. 

B Nemours Foundation Fellow. 
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soluble in the presenee of soluble manganous com- 
pounds, and the catalytic activity of iron and copper 
together is much greater than the additive effects of 
iron and copper separately. 

The Joss of iodine from iodized salt depends upon 
the oxidizing impurities in the suit, chiefly chlorate, 
nitrate and ferric chloride. Iodized salt for animal 
feeding, which contains large amounts of potassium 
iodide, loses iodine with great rapidity. Iodized salt 
for human consumption, which contains 0.02 per cent, 
potassium iodide, loses 40 per cent, or more of the 
iodine in eighteen months. If the salt is freshly pre¬ 
pared, approximately 15 to 20 per cent, of the iodine 
is lost during the first month. 

Stabilization by the use of alkaline agents and re¬ 
ducing agents has been recommended and extensively 
used. But this treatment has not been entirely suc¬ 
cessful because of the inability to obtain adequate con¬ 
tact between the reacting components in a dry powder. 
The employment of a reducing agent in conjunction 
with a soluble pyrophosphate is more effective. Pyro¬ 
phosphate forms an inactive complex with oxidized 
iron; it also destroys the synergism between iron and 
copper. 

A new and simplified procedure for stabilizing the 
iodine reinforcement of comestibles has come from our 
work. The process consists of milling lOO-mesh alkali 
iodide with a small portion of a non-toxic metallic 
soap. The milling of 92 parts of potassium iodide 
with 8 or more parts of calcium stearate in the form 
of an impalpable powder is recommended; the powder 
density of the calcium stearate should be as low as 
possible. The resulting product is a stable free-flowing 
powder, coated with calcium stearate and practically 
insoluble in water* The coating is rapidly emulsified in 
the presence of bile. Calcium stearate is non-toxic 
and may be ingested in reasonable amounts with com¬ 
plete physiological safety. Various grades of the im¬ 
palpable powder are available conlBiercinlly. 

A mineralized salt, containing 10 per cent, ferric 
oxide, 2 per cent, copper sulfate, and 4 per cent, 
potassium iodide coated with calcium stearate, has 
lost only 0.9 per cent, of its io^line content during 
storage for four months, while the same formula with¬ 
out calcium stearate has lost 15 per cent, of the iodine. 
An iodized livestock mineral containing 0.21 per cent, 
etearate-coated potassium iodide lost 0.5 per cent, of 
the original iodine content during two months, while 
an unstabilized mineral containing the same ingredi¬ 
ents lost 14 per cent, of its iodine content. Absorption 
of the stearate-coated potassium iodide by cardboard, 
paper or fabric containers does not occur. 

Calcium stearate also functions to prevent caking 
in table salt. As iodized table salt contains 0.02 per 
cent, potassium iodide, it is necessary to employ 0.2 
per cent., or ten times as mueh calcium stearate as 


potassium iodide, to be effective in prev^ting caking. 
The cost is comparable to that of present methods. 

Frederick F. Johnsojt 
Edward R. Frkpeeiok 

Mellon Institute or Inouktrial Bbsibaroh 

A NEW FACTOR OF THE VITAMIN B COM¬ 
PLEX REQUIRED BY THE ALBINO 
MOUSE 

In view of the wide use of the albino mouse as an 
experimental animal, particularly in medical research, 
it is surprising that so little is known about its dietary 
requirements. The work that has been 
indicates that the nutrition of the mouse differs mark¬ 
edly from that of the rat. It was staled by Birch, 
Gyorgy and Harris^’ that mice on the Goldberger black- 
tongue diet supplemented with 5 International Units 
of thiamin and 15 y of riboflavin injected twice a week 
failed to grow and developed skin lesions and loss of 
hair, whereas rats on the same diet grew normally. 

In the study of the requirements of the albino mouse 
for the several fuctors of the vitamin B complex, a 
basal diet consisting of purified casein, 18 per cent,, 
sucrose, 75 per cent., cod liver oil, 1 per cent., butter 
fat, 2 per cent., and Osborne and MendeTs salt mix¬ 
ture, 4 per cent., is being used, supplemented with 
known factors of the B complex. 

When cry.stalline pyridoxin, thiamin, nicotinic acid 
and riboflavin are injected at various levels up to IOy, 
25y, 25y and 15 y respectively per day, failure of 
growth results in every case, and a churncteristic skin 
lesion develops in from 30 to 40 days. If the crystal¬ 
line supplements are fed with the basal diet at levels 
of 100Y of pyiidoxin, 250 y of tinamin and nicotinic 
acid and 150 y of riboflavin daily, the same results are 
observed as when the B factors are injected. 

The addition of liver or yeast, or the water or dilute 
(30 per cent.) alcohol extract of liver or yeast to the 
diet pn>duccs normal growth and maintains healthy 
skins in mice. However, feeding the basal diet supple¬ 
mented with pyridoxin, thiamin, nicotinic acid and 
riboflavin with the addition of the filtrate from a 
fuller's earth adsorption of either yeast or liver ex¬ 
tract neither produces growth nor prevents the appear¬ 
ance of skill lesions in mice when feeding amounts of 
filtrate equivalent to 0.1 gram and 0.2 gram of yeast 
daily or 0.5 gram of liver every other day. In only 
one case^ have skin lesions been described on a diet 
adequate in thiamin, pyridoxin, nicotinic acid, ribo- 

1 H. H. Beard, Am. Jour. Physiol.^ 76: 206, ]926, 

2 H. H. Beard, Am. Jour, Phyniol.f 75; 668, 1925. 

8 F. C. Bing and L. B, Mendel, Jour, Nutrition^ 2 1 49, 
1929. 

* E. Pomerene and H. H. Beard, Am. Jour, Phynhlf 92: 
282, 1930. 

B J. M, Wolfe and H. P. Salter, Jour. Nutrition, i; 186, 
1931. 

»T. W. Birch, P. QyBrgy and L, J. Harris, Biochem, 
2830, 1936. 

T p. Gydrgy and R. Eckhardt, Naiwre, 144: 612, 1939. 
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flavin and the “flltrate^^ or *‘rat growth” factor fed to 
rats. The symptoms described are similar to those 
reported here, but differ in certain essentials. 

The skin lesions observed in the mouse differ in sev¬ 
eral respects from conditions of dermatitis described 
in the literature.^ The paws, ears, nose and tail, and 
in most cases the eyes appear normal. In a few cases 
a sticky exudate is observed about the eyes. The lesions 
are preceded by loss of hair on the abdomen, closely 
followed by the appearance of shiny dry skin in the 
inguinal region. This in turn is soon followed by a 
scaly dandruff-like appearance beginning almost simul¬ 
taneously on the back of the neck and in the inguinal 
region. If the animal survives this stage of the defi¬ 
ciency, the pelt frequently begins to come off in large 
plaques, particularly on the back, leaving a dry but 
otherwise normal-appearing hairless skin. In some 
oases it has been possible to keep the animals alive 
until they became completely denuded except for a 


slight amount of fuzzy hair around the^faead. In some 
cases, the peeling off of the pelt does not occur, but 
instead the dandruff-like appearance spreads over the 
body and the hair gradually falls out, leaving the ani¬ 
mals covered with dry white scales. Early in the course 
of the deficiency the animals usually assume a hunched 
position with the hind feet drawn far up underneath 
the body. Histopathological examination of all organs 
and sections of the skin is now being made. At 
autopsy, the animals are found to be emaciated, but 
otherwise normal in gross appearance. 

Mice require a water-soluble factor other than thia¬ 
min, nicotinic acid, pyridoxin, riboflavin and the 
trate factor.”** The required factor is present in yeast 
and liver, A study of the properties of this substance 
is now in progress. 

Earl R. Norris 
James Hauschildt 

University of Washington 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SUBSTITUTE FOR EDESTIN 

Edkstin, the globulin of hemp-seed, has been re¬ 
garded as a standard example of the seed globulins for 
many years. Osborne’ subjected this protein to more 
detailed and extensive study than any other globulin, 
and Ills demonstration with Mendel® of its adequacy 
as the sole source of protein in the diet of animals has 
led to extensive use of edestin in certain types of 
animal experimentation. It serves, for example, as a 
convenient protein relatively free from phosphorus. 

In recent years, many amino-acid determinations^ 
have been made upon edestin, with the result that the 
composition of this protein is better known than is 
that of any globulin in its molecular weight class; in 
the oases of only a few other proteins are higher sum¬ 
mations of amino-acids available. Furthermore, much 
attention has been given to its physical properties,* 

* N. HalUday and H. M. Evans, Jour, Nutritiont 13: 
667, 1937. 

1 T. B, Osborne, Am, Chem. #7oar., 14: 662, 1802; Jour. 
Am, Chem, 8oo,, 21: 486, 1899; 24: 28, 39, 1902; T. B. 
Osborne and I. P. Harris, Jowr. Am, Chem. Soo,, 25: 837, 
1903; Am. Jour, PhyM., 14: 161, 1905; T. B. Osborne 
and li. M. Liddio, Am. Jour, Physiol., 26: 295, 1910. 

2 T. B. Osborne and L, B. Mendel, Jou/r. Biol. Chem., 
13: 233, 1912. 

»0. FoUn and-V. Ciocalteu, Jour. Biol, Chem., 73: 627, 
1927; O. Folin and A. D. Marenzi, Jour, Biol. Chem., 83: 
89,1989; H. B. Vickery and C. S. Leavenworth, Jour. Bwl. 
Chem,, 76 r 707, 1028; H, B. Vickery and A. White, Jour. 
Biol. Chem,, 99: 701, 1933; D, B. Jones and O. Moeller, 
Jour, Biol, Chem,, 79: 420, 1028; H. D, Baernstein, Jour. 
Biol, Chem*, 106: 451, 1934; K, Bailey, Bioohem, Jour,, 
81: 1396, 1937; H. B. Vickery, Jonr. Biol, Chem,, 132: 
325, 1940. 

*E. J. Oohn, Physiol, Bet?., 6: 349, 1925; N. F* Burk 
and B. M. Greenberg, Jour. Biol, Chem,, 87: 197, 1930; 
0, F. Failey, Jour, Am, Chem, 8oc,, 54: 2367, 1982; B. W. 
G. Wyckoff and B. B* Oorey, Scienoi, 81: 365, 1936; E. J. 
Ookn, Chem, Bev,, 24: 203, 1989. 


and the preparation of a sample of this protein has 
long been a standard exercise in laboratory courses in 
biochemistry. 

The passage of the Marihuana Law of 1937 has 
placed restrictions upon trade in hemp-seed that, in 
effect, amount to prohibition. The seed may be pur- 
eliased only under license, and transfer is subject to 
a tax of one dollar an ounce (if illegal, one hundred 
dollars an ounce). On application to the Collector 
of Internal Revenue, properly accredited persons may 
obtain exemption from this tax, and provisions arc 
made in the law so that scientific research on marihuana 
(the legal definition of which includes all parts of the 
plant, and all products, save fiber, oil and seed cake 
prepared from it and from its seed) .shall not be im¬ 
peded. 

Hemp-seed is produced only in small quantities in 
the United States, chiefly in Kentuckj^, and the plant 
may be grown only under license. Most of the hemp- 
seed is imported from the Orient, and there are only 
a few importers in the country who arc licensed by 
the Federal Narcotics Division to engage in this trade. 
The seed is devitalized by heat treatment on receipt 
by the importers and may then be sold without restric¬ 
tion. It is used chiefly in various special feeds such 
as bird-seed. 

The general effect of these restrictions is to render 
the purchase of hemp-seed for the preparation of 
edestin a time-consuming and troublesome process. 
The devitalized seed is useless, since the yield of pro¬ 
tein is reduced to less than one twentieth of that from 
untreated seed. Although some laboratories may be 
willing to face the difficulties involved, the ^licenfsed 

Lepkovsky, T. H. Jokes and M. £. Krause, Jout. 
Biol, Chem,, 116: 667, 1936. 
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importei's arc not enthusiastio about cooperation, since 
they think in terms of tons and they are also fully 
alive to the penalties that are risked if nnauthorized 
persons secure some of the seed. 

It seems clear that the long and important career 
of the protein edestin is coming to a close in the United 
States. A substitute must be found, and it is the 
purpose of this communication to draw attention to the 
problem this presents. The substitute for edestin must 
be a seed globulin of approximately the same solubil¬ 
ity; it should be a protein that is easily prepared in 
crystalline and therefore presumably pure form; it 
should be derived from a seed that is an important crop 
not only in America but elsewhere, and it is desirable 
that it should be relatively cheap. A survey of pos¬ 
sibilities in this field has led, largely by elimination 
on one ground or another, to the plants of the family 
Cuourbitaceae. Many species are commonly grown, 
and considerable study has been given to the proteins. 
Squash-seed globulin was prepared by Osborne^ in 
1892 and has been occasionally investigated since. 
Cantaloupe seed has been studied by Jones and Gers- 
dorff.® Hirohata^ has examined the globulins of some 
thirty-eight vari(sties and species of eight genera of 
this family and bus drawn attention to the close simi¬ 
larity, if not identity, of the globulins from closely 
allied species. Kiesel and his collaborators* and also 
Krislmau and Krishnaswamy^* have studied the globu¬ 
lin of wateiTnelon seed. 

Considerations of availability have led us to the ten¬ 
tative suggestion that the globulin of the pumpkin seed 
{Cucurbita pepo)^^ may be found to fulfil most of the 
requirements of a substitute for hemp-seed edestin. 
Numerous varieties arc gro^vn, and the seed is a waste 
product of the canning industry in some states. It is 
always available on the market at a price that is usually 
a small fraction of that <jomnianded by most cucurbit 
seeds. 

f* T. B. Osborne, Am. Chem. 662, 1892. 

« D. B. Jones and C. E. F. Gersdorff, Jow. Biol. Chem.. 
66: 79, 1923. 

7 B. Hirohata, Ztschr. /. phyHol. Ckem.j 212: 1, 1932. 

8 A, Kiesel, A. Belozersky, P. Agatow, N. Biwschich and 
M. Pawlowa, Ztschr. f. physiol. Chem.^ 226; 73, 1934. 

8 P. S. Krishnan ’ and T. K. Krlshnaawamy, Biochtm. 
Jour., 33: 1284, 1939. 

10 Cucurbita pepo includes the common field, pie and 
cattle pumpkin of North America and also the vegetable 
marrow. There are several varieties recognized in sys¬ 
tematic works, and many varieties are commonly grown, 
C, moschata is a closely allied species that includes the 
cushaw and cruokneck squashes and other varieties known 
both as pumpkins and as squashes. C. trumma, also closely 
allied, includes stich well-known squash varieties as Hub¬ 
bard and Boston Marrow os well as certain very large 
varieties commonly called pumpkins. Whether variotZd 
or even specific differences in these plants are refiected in 
the main storage globulins of the s^s is unknown. Un¬ 
certainty on this point presents no ^aver problem, how¬ 
ever, in this ease than is presented by any other protein 
of vegetable or for that matter of aniifial origin. 


A aeries of proteins from oommonly available onour- 
bit seeds is under investigation in this laboratory. 
Although there are minor difterenoes in the behavior 
of the different seeds, all yield woU-crystallized globu¬ 
lins when the ground, whole seed is extracted by means 
of a hydraulic press with warm 10 per cent, sodium 
chloride solution. After removal of the emulsion of 
fat which readily rises from the warm solution, the 
filtered aqueous phase is diluted to about 2 per cent, 
sodium chloride concentration at 60° C. This clear 
solution is slowly cooled to about 5° C., when the pro¬ 
tein deposits almost entirely in the form of octahedral 
crystals. lieprecipitation under similar circumstanoes 
gives, as a nile, a very fine product. The yield is of 
the order of 10 per cent., somewhat higher than that 
usually secured from hemp-seed. 

A report on the preparation and nutritive properties 
of one or more of these globulins and on certain of 
their oliemical properties will form the subject of a 
later communication. 

Hubbrt Bradford Vickebt 
Emil L. Smith” 

Laurencb S. Nolan 

Connecticut Aobicultitbal 
Experiment Station 

II John Bimon Guggoulieim Memorial Fellow. 


BOOKS RECEIVED 

Allen, Oloveh M. The Mammals of China and 3fon- 
ffolia. Part $ of Pol. XT of Natural History of Cen¬ 
tral Asia. Pp. xxvi + 621-1360. lUuetrated. Ameri¬ 
can Museum of Natural History. $10.00. 

Beli., E. T. The Development of Maihematios. Pp. 
xiii + 583. McGraw-HUl. $4.50. 

BooERT, L. Jean and Mame T. Poetee. Dicieiios Sim- 
plified; The Vse of Poods in Health and Disease. Sec¬ 
ond edition. Pp. xi + 742. 76 figures. MaemtUan. 

$3.00. 

Olaek, 0. C. and B. H, Hall. This TAviny World. Pp. 
X + 519. IlluBt rated. McGraw-Hill. $3.25. 

Happ, Stappord C., Gordon Bitten house and G. C. Bob- 
son. Some Principles of Accelerated Stream and 
Valley Sedimentation. Pp. 134. Illustrated. U. S. 
Department of Agriculture, Superintendent of Docu¬ 
ments, Washington. $0.75. 

Landis, Caeney and others. Sex in Development. Pp. 
XX + 829. Hoehor, $3.75. 

Kendall, James I. The Miaroscopic Amtomy of Verte- 
hrates. Second edition. Pp. 342. 197 figures. Lea 

and Febiger, $3.75. 

Kleiner, Israel S. and Louis B, Dom. Laboratory 
Instructions in Biochemistry. Iiooseleaf, Mosby. 
$1.50. 

Petbes, Charles C. and Walter B. Van Vooehib. Sta- 
tistiwl Procedures and Their Mathematical Bases. Pp. 
xlii + 516. Illustrated. McGraw-HUl. 04,60. 

Beport on the Ajsrrioultural Experiment Stations, XSS9. 
Prepared by the Office of Experimont Stationa. Pp. 
265. U, B. Department of Agriculture. Superinten¬ 
dent of Documents, Washington. $0.25. 

SHUSTER, Carl N, A Study of the Problems in teach¬ 
ing the Slide Buie. v +103. Illustrated. Teach¬ 
ers OoUege, Columbia University, $1,85, 

YouKO, Kimball. Personality and PreihUms of Adjntt- 
ittmt Pp. x + 806. Illustrated, Cro^^ 





SCIENiSE 


VoL. 92 


Friday, OcTOBsa 11, 1940 


No. 2389 


A Modem Conception of the Action of the Nervove 
Sy^ttem: pRorESSOb G. H. Parkkr. 319 

Engineering and Beligion: Dean D. C. Jackson, Jb. 324 

Scientific Events: 

Scientific and Technical Developments of Vac in 
the War; Dedication of the Natural Eeaourcea 
Building at the Vnivereity of Illinoie; New Dm- 
penaariea in New York City; Centennial Oelehration 
of the College of Medicine of New Yorlc Vnivcraiiy; 


The American Society of Mechanical Engineers . 320 

Scientific Notes and News . 329 

Disemaion: 


Education and Participation in Science: W. Ste¬ 
phen Thomas. Vegetation Type Maps of Cali- 
fomia and Western Nevada: U. A. Jensen. Ses: 
Variation in the Vtilization of Iron by Anemic 
Eats; Db. Masoaret Cammaok Smith and Di<. 
Louise Otis. Suggestions Eegarding a Proposed 
Standardisation of Osmotic Pressure as a Term: 

De. W. H. Hall... 331 

Scientific Books: 

Life on Other Worlds: Dr. Dorbit Hoffleit. 
Medicme in Aviation: Dr. E. Asmusskn and Dr. 


D. B. Dill. Chemistry in Warfare: Professor 
Mabbton Taylor Boqebt.. 334 

Special Articles: 

A New Chemical Eeaction with the Nitrosyl Radical 
NOH: Dtt, Oskar Baudisch. The Functions of 
Diphosphotkiamine: De. E. 8. Guzman Barron 
and Carl M. Lyman. Bioelectric Potential as In¬ 
dicator of Ovulation in the Men: Die. M. Altmann 336 

Scientific Apparatus and Laboratory Methods: 

Thermostatic Control: Charles Butt. Use of 
Sodium Thioglycollate in Culturing Large Volumes 


of Anaerobic Bacteria: Db. L. S. McClung .. 339 

Science News . 8 


SCIENCE: A Weekly Journal devoted to the Advanoe^ 
ment of Science, edited by J. McKsen Cattsll and pub¬ 
lished every Friday by 

THE SCIENCE PRESS 

Lancaster, Pa. Garrison, N. Y. 

New York City: Grand Central Terminal 
Annual Subscription, $6.00 Sin^rle Copied, 15 Ota* 

SCIENCE U tbe official organ of the American Associa¬ 
tion for the Advancement of Udence. Information regard- 
Ing membership in tbe Association may be secured from 
the office of the permanent secrete^ In the Smithsonian 
lutltutlon Building. Washington, D. C. 


A MODERN CONCEPTION OF THE ACTION OF 
THE NERVOUS SYSTEM* 

By Professor G. H. PARKER 

harvard ttkivebsity 


It was my privilege as a young student of zoology 
to have made the acquaintance of Professor W. K. 
Brooks in the summer of 1889 at the Laboratory of 
the United States Fish Commission, Woods Hole. 
Here a body of mature investigators in marine biology 
was gathered and we younger workers were allowed to 
associate with them greatly to our advantage. It is 
an honor to be invited by Miss Fowler to deliver this 
lecture, and it would be a pleasure to me if I could 
think of it as a small return to Dr, Brooks for the 
kindly help and encouragement he gave to all of us 
who were associated with him at the Woods Hole Sta¬ 
tion, In a way this lecture is an appropriate tribute 

WilHam Keith Brooks Iieeturs, delivered at 
(hoenaboro OoUege, Greeasboro, N, 0., April 25, 1940. 


to Dr. Brooks, for much of its contents was brought 
to light in those laboratories that have grown up at 
Woods Hole around the original one where he worked. 
I am further disposed to think timt the special subject 
herein discussed, the mode of interaction of nervous 
elements, would have claimed a fair share of Dr. 
Brooks’s interest, for his philosophical temperament 
would have led him not only to seek a clear picture 
of the nervous mechtmism in animals, but to gain an 
insight into the way in which this mechanism acts. 

The histologists of half a century ago described the 
nervous system as composed of ganglion-cells, nerve- 
dbers and Abrillar material. With the advent of the 
Goigi method in the last quarter of the past eeatuiy 
it became possible to determine the relations of these 
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elements to each other. Gk>1gi’s idea that the ftbrillar 
material forms a true network was abandoned for 
Rambn-y-CajuPs conception of the fibrillar substance 
as a system of branches by which one ncrve-ccll is 
brought into contact with others but without real 
unions. This separateness of the iiervc-cells was fore¬ 
shadowed in the embryological studies of His and 
was abundantly confirmed subsequently by the histo- 
genetic investigations of Harrison. Meanwhile Wald- 
eyer in 1891 had seized upon this revised histological 
picture of the nervous system, and, recognizing that 
nerve-fibers were parts of nerve-cells, had been led to 
the conception of the true histological units or 
neurones wdioso funetiotial continuity was through 
fibrillar contacts. These points of mtitual contact, 
the synapses, were shown by Sherrington to have a 
kind of trananuHsiori unlike that of a neiwe-fiber. 
They proved to be polarized in that they transmitted 
nerve impulses in one direction only as contrasted 
with the double conduction in nerve-fibers. Synaptic 
transmission moreover was more time-consuming than 
fiber transmission. Alany neurophysiologists have in¬ 
terpreted synaptic transmisaion as a purely electrical 
phenomenon, but of recent years there has been a 
growing opinion that synaptic transmission is accom¬ 
plished by substances, variously designated as nctiro- 
fauraors, neurohormones, or chemical activators, which, 
produced on one side of the synapse, pass across the 
minute interruption and stimulate the opposite side. 
The chief question to be discussed in this lecture is 
whether there is evidence for the existence of such 
substances and what their natures may possibly be. 

Such substances may be sought between receptor- 
cells and their associated nerve-fibers, (»r where one 
neurone is in contact with another in nervous organa, 
or finally where efferent neurones terminate on effectors 
such as muscles, glands, color cells and the like. It is 
to the last sot of these contactiij those between chro¬ 
matic nerve-fibers and their associated color cells or 
chromatophores that I propose to direct your atten¬ 
tion. 

By means of chromatophores lodged for the most 
part in the skins of many animals these creatures can 
change their color in many directions and often with 
astounding quickness. These changes were well known 
to the ancients and were recorded by Aristotle and 
by Pliny. They have excited the attention of natural¬ 
ists down the ages. Such changes are to be seen among 
squids and devil-fishes, slirimps and prawns, and 
among the lower vertebrates including tlie fishes, the 
amphibians, and the lizards. Incidentally many other 
animals ^ow such changes, but the best-known ex¬ 
amples are found among the groups just indicated. 
For conciseness I shall limit my disimssion to the 
chromatio activities of the lower vertebrates. 

If a smooth dogfish, Mustelus, he placed m an illumi¬ 


nated marine aquarium with white sides and white 
bottom, it will assume in the course of a few days a 
pale, translucent flesh-tint. Placed now in a similar 
black-walled tank, it will become in a day or so deep 
gray. These color changes from dark to pole and the 
reverse constitute the whole color range of this fish 
and are accomplished by the concentration or disper¬ 
sion of a dark pigment, melanin, in myriads of chro¬ 
matophores in the skin of this fish. In the concentrated 
state the chromatophores or, better, melnnophores are 
black dots each about 30 microns in diameter; in the 
dispersed state they arc richly branched, dark bodies 
each covering an area roughly 200 microns in diam¬ 
eter, As dots they are inconspicuous in the total area 
of the skin and induce the pale tint in the fish, but as 
branched bodies they together cover large areas of 
skin and bring about the dark coloration. This rela¬ 
tively simple mechanism illustrates the device by 
which most lower vertebrates change their tints 
though in many of these animals their melanophores 
are supplemented by chromatophores of other colors, 
red, orange, yellow, white, and the like. 

In 1858 the celebrated English physician lister 
studied the color changes of the common frog and 
made the discovery that the integrity of the eyes in 
this animal was necessary for its chromatic activities. 
He concluded that these activities were in the nature 
of nervous reflexes and were mediated by the central 
nervous system of the animal. Pouchet, in a series of 
papers published between 1872 and 1876, showed that 
in fishes the parts of the nervous system especially 
concerned with color changes were the sympathetic or 
autonomic tracts. In the first quarter of this century 
Sumner and subsequently Mast demonstrated that cer¬ 
tain fishes, the fiatfishofl or flounders, not only changed 
their general tint but also modified their color patterns 
to fit in a rough way that of their surroundings. This 
change of pattern may be regarded as perhaps the 
most complicated of the color changes in any animal 
and represents in this respect the pinnacle of efficiency 
in such chromatic systems. 

Up to about 1920 aJl investigators in this field of 
research accepted the nervous interpretation of the 
control of animal color changes, but beginning with 
1922 a novel view concerning such changes was ad¬ 
vanced. In that year Hogben and Winton showed by 
a variety of tests that the nerves in frogs had little 
or nothing to do with the color changes in these ani¬ 
mals, but that such changes were dependent upon an 
internal secretion from the pituitary gland. A frog 
from which this gland had been removed became pale 
and remained so. On injecting into such a pale animal 
an extract of the intermediate lobe of this gland it 
was observed that the creature became very dark but 
blanched again after time had been given for the 
extract to have disappeared. Prom this and other like 
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teste Hogben oonoluded that amphibians became pale 
'when the pituitary secretion^ now called int/ermedinf 
was absent from their blood and that they were dark 
when this substance was present in their circulation. 
He was thus led to contrast the hormonal control oil 
color changes in amphibians with the nervous control 
of these changes in the fishes and in the lizards. Hence 
80 far as the color changes of amphibians were con¬ 
cerned an entirely novel element was introduced. To 
diaouas the importance of hormonal or humoral agents 
in color changes I propose to consider the chromatic 
activities in thiXH? lower vertebrates, the frog, the 
smooth dogfish, and the catfish. 

The chromatic system in the frog so far as activa¬ 
tion is concerned may well represent the simplest type 
of this procc'sa. As I have already mentioned, Hogben 
and Win ton expixjssed the view that tlie color changes 
in the frog were fully explicable from the standpoint 
of the presence or absence of a single chromatic secre¬ 
tion. This opinion was espoased by Parker and Scat- 
terty. Meanwhile Hogben and Slome in their study 
of the South African toad Xenopus were led to con¬ 
clude that amphibians possessed a Si^cond and in this 
instance a blanching neurohumor also from the 
pituitaiy gland, a conclusion supported by the work of 
Soderwall and Steggerda on frogs. Whether amphi¬ 
bians possess one, two or more chromatic hormones 
is an open question, but however this may be, it is 
agreed by all recent physiological workers that melano- 
phoro activation in the frog is humoral and not ner¬ 
vous. The innervation of frog melanophores as shown 
in histological preparations by some recent students 
of this subject (Perotti, Tusques) has in no instance 
been demonstrated to be concerned with color changes 
and may well have to do with other nervous fimctions. 
A purely humoral activation of chromatophores ap¬ 
pears to hold not only for amphibians, but also for the 
lamprey eels (Young), most sharks and rays (Young, 
Parker, Wykes), the Carolina lizard (Kleinholz), and 
the shrimps, prawns, oruba and the like (Perkins, 
Roller, Abramowitz, Hanstrdm, Carlson, Brown, 
Kleinholz and others). 

A second type of chromatic activation is to be seen 
in the smooth dogfish Mustelus. Like the frog this 
fish becomes pale on the loss of its x^ituitary gland and 
darkens again temporarily to on injection of pituitary 
extract (Lundstrom and Bard). When its cutaneous 
nerves are cut the denervated areas become pale, and 
the electric stimulation of cutaneous nerves also in¬ 
duces local blanching. Hence in Mustelus active 
blanching is nervous though favored by the absence 
of intermedin. In this fish then darkening is due to 
Intermedin and blanching is the result of the action 
of concentrating nerves (Parker and Porter). Blanch¬ 
ing in Mustelus, suspected of being caused by vaso¬ 


motor changes (Hogben, Wykes), has been shown to 
be inde{>endont of circulatory disturbances (Parker). 
Another chromatic vertebrate which appears to have 
a combined system partly humoral and partly nervous 
is the horned toad (Phrynosoma), a lizard of the 
North American deserts. As a matter of fact the 
chromatoi^horal system in this creature resembles in a 
striking way that in Mustelus, for the darkening of 
Phr3nio3oma is due to intermedin and its blanching is 
the result of the action of concentrating nerves (Red- 
field, Parker). 

The third example of color change to which I wish to 
call your attention is that of the catfish Ameiurua. 
This fish has a melanophore system which enables it 
to range from a very pale greenish yellow to coal- 
black. Its dark phase is dependent chiefly upon inter¬ 
medin from its pituitary gland. Jf in a pale fish one 
of its radiating caudal nerves is cut, a dark band 
corresponding to the area of distribution of the nerve 
will form. This type of re8X>onse lias Jong been kno'wn 
in other chromatic vertebrates and has been commonly 
attributed to paralysis. If, however, a pale fish in 
which sUch a caudal baud has been formed is kept in 
a white-walled illuminated aquarium, the band will 
blanch in a few days. If now the nerve is cut a 
second time and at a point a little distal to the first 
cut, a second band will form and remain conspicuous 
for a day or two. The formation of this second band 
shows that the production of such bands can not bo due 
to paralysis, for the nerve to form this renewed band 
must be still active. The nerve is without doubt 
reactivated by the second cut, and the particular fibers 
thus brought into action arc dispersing fibers. This 
test and others like it have led to the conclusion that 
Ameiurus darkens not only through the action of inter¬ 
medin but also by means of dispersing nerves. 
Ameiurus blanches in consequence of concentrating 
nerves whose action in this and many other fishes has 
long since been demonstrated by electric stimulation. 
Thus the melanophores of Ameiurus have a double 
innervation, one set of nerve-fibers controlling the dis¬ 
persion of pigment and the other the concentration of 
this material. Such a double innervation is consistent 
with the histological discoveries of Eberth, Ballowitz, 
and Eberth and Bunge all of whom have shown that 
two or more nerve-fibers may roach the same melano¬ 
phore. The double innervation of tel cost melanophores 
has also been demonstrated in studies of partly in¬ 
nervated areas and in the regeneration of melanophore 
nerves (Mills, Parker and Porter, Abramowitz). The 
catfish then represents what may be regarded as an 
extreme instance in chromatic complication in that 
its color system involves concentrating and dispersing 
nerve-fibers and intermedin. This complex system has 
been shown to occur in a number of other teleosts, and 
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it is probal^ present in the Afncan chameleon. Thus 
from the frog with its possible single chromatic humor, 
intermedin, one may pass to mixed chromatic systems 
with one set of nerve-fibers and intermedin, as in 
Mustelus, or to those with two sets of fibers and inter¬ 
medin, as in Ameiurus. No chromatic vertebrate is 
known that does not possess intermedin as a darkening 
agent, though in some, as for instance Fundulus, this 
agent may be very subordinate. Mixed systems, partly 
humoral and partly nervous, occur among fishes and 
lizards. Apparently there is no instance in the verte¬ 
brates of a purely nervous chromatic system. 

What are the details of melanophorc activation? 
Of the agents to this end intermedin is the most 
obvious and universal in the vertebrates. Under 
appropriate environmental conditions this substance 
is discharged from the pituitary gland of a given chro¬ 
matic animal into its blood by which the intermedin 
is carried over the animal's body to its melanophores. 
These cells are thereby excited to disperse their pig¬ 
ment. Thus intermedin appears to act directly and 
immediately on the color cells themselves. The way 
in which the chromatic neiwes, dispersing and con¬ 
centrating, infiueuee melanophores can be surmised 
best by studying the blanching of dark bands in the 
tails of such forms as the killiflsh and the catfish. 

A dark band produced in the tail of a pale killifish 
or a pale catfish by cutting a bundle of chromatic 
nerve-fibers will blanch in such a fish on a white back¬ 
ground in one or more days. Such a band does not 
blanch uniformly but begins to fade first on its edges 
leaving its axis dark. Finally the dark axis fades 
completely. In the killifish bauds one millimeter wide 
blanch on the average in about 30 hours, those two 
niiilimeters wide, in some 78 hours (Parker). In a 
catfish a band one ray in width becomes pale in 2 
days, one two rays wide in 5 days and one throe rays 
wide in 10 days (Abrarnowitz). These peculiarities 
show that the fading band is not influenced uniformly 
as, for instance, from below by the blood and lymph, 
but tl\at it is changed by something that affects it 
laterally. Either a substance escapes from the sides 
of the band and by its absence allows the lateral 
melanophores to concentrate their pigment or an ex¬ 
ternal agent makes its way from the surrounding tissue 
into the edges of the band and thus induces pigment 
concentration. Matsushita has performed an experi¬ 
ment which shows that the second of these alternatives 
is the correct one. If a new caudal hand is cut in a 
pale fish and in such a position that on one of its 
sides there is a fully blanched denervated band and 
on the other the normal innervated pale area of the 
tail, its method of fading will be significant. Mat¬ 
sushita showed that it fades only on that side which 
is next the innervated pale area and not on the opposite 
denervated side. Its blanching is therefore not due to 


the loss of a darkening substance, for this could escape 
e<}ually from either side. It must result from the 
invasion of a blanching agent whose source is the 
innervated pale portion of the tail. In a somewhat 
similar way it has been shown that a denervated pale 
band will darken over only that portion of its extent 
which is flanked by two newly formed dark bands of 
half the length of the pale band and not over that 
part not so flanked (Parker). Thus lAiere is good 
reason to conclude that pale innervated regions con¬ 
tain an active concentrating substance and that dark 
nervotisly active regions contain an equally effective 
dispersing substance. Both these substances may pass 
by slow degrees from their regions of origin into 
adjacent regions. Since the regions of origin of the 
concentrating substance are the regions of active con¬ 
centrating nerve-fibers and the regions of origin of the 
dispersing substance arc the regions of activated dis¬ 
persing fibers, it is natural to conclude that these sub¬ 
stances arc the products of their respective sets of 
nerve-fibers each in its particular way activating the 
melanophores concerned. 

It has already been pointed out that these substances 
do not act as though they were dissolved in blood or 
in lymph. They are much too circumscribed in their 
effects and much too slow in their spread to be in 
aqueous solution. The only other constituents of the 
tisiiuea in which they are likely to be dissolved are the 
lipoids, and it is probable that these activating aub- 
stances are carried in such fatty materials and that 
they migrate by diffusing slowly through such mate¬ 
rials. This view is supported by the fact that an 
Italian olive-oil extract of a dark catfish skin when 
injected as a coarse emulsion under the skin of a pale 
catfish will cause the formation of areas of dark color. 
These dark areas can not be produced by injections of 
pure olive oil or by oil extracts of tissues of other 
than dark skin. They arc therefore believed to be due 
to some substance dissolved from the dark skin by the 
oil. Such oil-soluble materials have been called lipo- 
humors in contrast to hydrohumors like, for instance, 
intermedin which, as already indicated, act aqueous 
solution on melanophores (Parker). 

Although the dispersing and the concentrating lipo- 
humora of the catfish give evidence of being normally 
dissolved in the lipoid constituents of its skin, these 
humors appear to be also soluble in water. Dissolved 
in this medium they may be tested for their chemieol 
characteristics. Aqueous extracts of the dark skins of 
catflshes when appropriately prepared and applied to 
the muscle of the leech give every evidence of contain¬ 
ing acetylcholine. This substance moreover when in¬ 
jected into a catfish previously treated with esorine 
will darken the fish. It is ther^ore probable that the 
darkening lipohumor of the catfish is acetyloholbe 
(Chin; Chai^, Haieh, and Lu; Parker). This 



OOTOOIBK 11, 1940 


SCIENCE 


Btanee has long been known to be a most remarkably 
efficient agent in many organic operations, and this 
peculiarity appears in the darkening of the catfish, 
for the skin of this creature is of a deep hue when it 
contains one part by weight of acetylcholine to about 
13,000,000 parts of skin. 

If it is probable that the dispersing nerve-fibers of 
the catfish act on melanophores tlirough the neuro- 
humor acetylcholine, what can be said of the concen¬ 
trating fibers? Here aqueous solutions may also be 
used in tests. When such solutions properly prepared 
are applied to the frog's heart they are found to give 
evidence of containing adrenaline (Parker). As has 
long been known this substance when injected directly 
into a dark catfish will cause it to blanch. Hence there 
is reason to believe that just as the dispersing nerve- 
fibers probably act on melanophores through the pro¬ 
duction of acetylcholine, so tlie concentrating fibers 
affect melanophores by the discharge of adrenaline. 
This substance, thou^ a highly efficient agent in the 
control of organic activities, is by no means so remark¬ 
able in this respect as acetylcholine. A catfish will 
blanch when its akin contains one part by weight of 
adrenaline in 350,000 parts of skin. Thus in the cat¬ 
fish the concentrating fibers appear to produce adrena¬ 
line and may be classed therefore as adrenergic; and 
the dispersing fibers acetylcholine and hence classed as 
cholineigic. 

The nervous component of the melanophorc system 
in the catfish is therefore organized upon the plan 
of opposing sets of nerve-fibers with their appropriate 
neurohumors as occurs in other parts of the autonomic 
system. But the melanophorc systwu in this fish has 
in addition to these two neurohumors a third one, in¬ 
termedin, which, so far as is known, has not been 
identified in other parts of the nervous organization 
of vertebrates. Nor is this the limit, for the ohromato- 
phore system in other fishes includes in addition to 
melanophores other types of color cells such as xantho- 
phores, erythrophores, leuoophores and the like, none 
of whose activities has been so fully analyzed as those 
of the melanophores, yet whose functional perfom- 
«noe8 are such as to imply the presence of other and 
different neurohumors. Thus the oonditions iu chro¬ 
matic vertebrates give promise of a considerable array 
of these aubstatioes still to be discovered. 

But more important than a promised increase in 
the number of neurohuniora is the peculiar behavior of 
the two nervous components in the catfish to their 
organic environment. Aoetyloholine when introduced 
in aqueous solution into the bo^y of a catfish is 
quickly destroyed by the cholinesterase of the ani¬ 
mals tissues. If, however, it is introduced dissolved 
in oil, it will remain effective for days. Apparently it 
is protected from sticb agents as cholinesterase by 


being in solution in the oil and it only slowly and 
gradually diffuses out from this medium into the ad¬ 
jacent aqueous ejivironment. Here it may act momen¬ 
tarily on the melanophores before it suffers destruc¬ 
tion. Thus oily deposits in general, including the cell 
lipoids, may serve as protective reservoirs for acetyl¬ 
choline and in consequence greatly lengthen the 
period of, this agent’s activity. In this way the 
darkening action of acetylcholine may be greatly pro¬ 
longed. 

The same seems to be true of adrenaline. Although 
this substance is not rendered ineffective in the fish's 
body with any approximation to the rapidity with 
which acetylcholine is, it is nevertheless none too stable 
and in oily mixtures its activity far outlasts in point 
of time that which it shows in purely uqut*ous solution. 
This feature of neurohumoral activity is not without 
general biological significance, for it points to lipoids 
and other like substances as possibly important pro¬ 
tective repositories for susceptible agents whose exist¬ 
ence in aqueous solution in the organism might be 
very limited and precarious. 

From this brief survey of the means of activation 
of a limited group of chromatophorcs it must be evi¬ 
dent that neurohumors not only exist in animals, but 
that they exist in reasonable variety. They may be 
defined as hormones produced by nervous tissue or by 
glands appended to that tissue and concerned with the 
activation or inhibition of otlier nervous tissue or its 
effectors. That they occur in many parts of the 
nervous system is beyond doubt; that they serve in 
certain regions as means of synaptic transmission is 
highly probable; but that they are the exclusive means 
of such transmission can not at present be affirmed. 
This uncertainty leaves open still the possibility of 
electrical transmission in certain places. It is, how¬ 
ever, conceivable that oven here neurohumoral trans¬ 
mission may also occur and that in such instances these 
two supposedly different types of transmission may be 
merely two aspects of the same operation (Forbes). 
In conclusion it may be said that neurohumoral trans- 
misaion offers a natural explanation for synaptic 
polarization, for if one side of the synapse is secre¬ 
tory and the other receptive, transmission would nat¬ 
urally be in one direction only. Moreover such a 
double operation might well be expected to involve 
synaptic delay not to be looked for as a necessary 
step in electric transmission. Because of these fea¬ 
tures the neurohumoral rather than the electric con¬ 
ception of transmission at the synapse has been gain¬ 
ing ground and the general conception that complex 
nervous activity involves a myriad of momentary 
neurohumoral dischaTges and receptions is coming to 
be a significant picture in the minds of modem neuro¬ 
physiologists (Dale). 
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ENGINEERING AND RELIGION^ 

By DUGALD C. JACKSON, JR. 

DEAN or ElfGINKEEING, UNIVEBSITY Or NOTEE DAME 


Hiohior education is primarily concerned with in¬ 
tellectual training and the aoq\uaiUon of knowledge 
concerning existent facts. However, the importance 
of the development of the individual and his person¬ 
ality has come before engineering educators in more 
recent years. Much thought and discussion has been 
given to the fact that humanistic subjects (the so- 
called cultural subjects) have a part in the develop¬ 
ment of the student. 

The early steps were merely the insertion of pre¬ 
sumably beneficial humanistic subjects into the engi¬ 
neering curricula as separate and individual courses. 
Gradually there has come the recognition that there 
is need for an interrelation among these discrete 
humanistic subjects and that they should be an in¬ 
tegral and coordinated part of the engineering cur¬ 
ricula. Although the necessity for humanistic subjects 
in the engineering curricula is accepted, there is dif¬ 
ference of opinion as to what proportion of an 
engineering curriculum should consist of humanistic 
subjects, and as to whether certain subjects should be 
included or omitted. In other words, the amount of 
humanistic subjects included in the engineering cur¬ 
ricula, and the extent of their coordination and inte¬ 
gration with these engineering curricula seems still to 
be much a matter of debate, but the need is an accepted 
fact. Generally speaking, the various opinions ad¬ 
vanced on these matters are sotmdly based and entirely 
justified, provided full weight is given to the conditions 
of the individual engineering school where a particu¬ 
lar method Is being used. 

In spite of all the thoroughgoing consideration that 
has been given to the all-around development of the 
individual engineering student anjJ the many lengthy 
discussions that have been held concerning both the 
fundamental principles involved and also the detailed 
mechanisms for achieving the results, little attention 
seems to have been directed to determining whether 
the study of humanistic subjects provides a funda¬ 
mental development of the individual student or 
whether it is somewhat of a superficial intellectual 
veneer. When we speak of the all-around develop¬ 
ment of a student, we may use the general and indefi¬ 
nite phrase that “we want to develop his personality.’^ 
Because the term personality is so indefinite and may 
mean so many things to different people, we tend to 
throw this into the discard as being an undesirable 
term to use in dealing with engineers. Whether or 

1 Presented at the meeting of the lUinoifl-Indiaiia sec¬ 
tion, Bociety for the Promotion of Bngineoring Educa¬ 
tion, at the University of Notre Dame, April 20, 1940. 


not we are engineers, we rather generally are not sat¬ 
isfied in our discussions unless we define our terms— 
and personality is intangible and to most of us seems 
rather undefinable. Yet it has a very definite and 
strong meaning to all of us, a meaning that is closely 
related to the individual himself, his inward being, 
his innermost soul. And unless we can determine 
whether or how subjects of study affect n student's 
personality, we can not in any way be sure that they 
are broadening hi.s view or developing him as a person 
who will be a useful citizen and a satisfactory mem¬ 
ber of society. 

From a qualitative observation of graduates of engi¬ 
neering schools, it is evident that exposure to human¬ 
istic studies has some beneficial effect upon the devel¬ 
opment of a man's personality. There also appears 
to be evidence that the closer the coordination of the 
humanistic studies with the technical studies, and the 
more thoroughly the humanistic studies are integrated 
into the engineering curriculum, the greater and more 
beneficial will be tlie effect upon the individual student. 
Many reasons have been advanced to account for this 
desirable result. Probably all of them are in a large 
part correct, but probably all of them miss, in some 
degree, the vital point os to how the humanistic studies 
affect the inner man. 

The personality of a student has been developing 
from its early days and has been influenced directly 
by his associates (family, friends, teachers), but 
through it all there is an influence that we as engi¬ 
neering educators seem inclined to overlook, if not 
actually to forget—the influence of religion. Re¬ 
ligious faith is implanted in each individual as a small 
child, along with his first toddling steps or even earlier. 
Religious faith is one of the first things that mothers, 
either consciously or unconsciously, teach their chil¬ 
dren. It becomes ingrained in the person. It cun 
not be overlooked. It has a direct and lasting effect 
on the development of the personality. Religious 
faith can be dampened until it is fairly non-existent, 
or it can be nurtured and cultivated into thorough¬ 
going convictions, based to a large extent upon reason. 

Religious faith and religious conviction are an in¬ 
tegral and essential part to e^oh and all of us. They 
have been a stimulating force in the forwarding and 
developing of civilization through the ages. They 
must not, therefore, be forgotten or omitted in con¬ 
sidering how best to develop the engineering student 
into full bloom in the engineering profession as a well- 
rounded and competent individual and a desirable 
member of society. 
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To my mind the education of an engineering stu¬ 
dent while in college may he considered as falling into 
three groups or channels: the acquisition of scientific 
and technical knowledge and training and ability t/> 
apply it, a broadening education of humanistic sub* 
jects, and the development of religious faith into snb- 
stantially a reasoned religious conviction. It is a 
generally accepted practice in engineering schools to 
include the first two groups in their engineering cur¬ 
ricula and to endeavor to bring them into a homo¬ 
geneous entity, a sort of monolithic slab of engineering 
education with the humanistic subjects spreading 
among the scientific and technical subjects and im* 
permeating them iis the cement spreads throughout 
the sand and gravel and binds it together in a single 
structure. In non-denominational institutions, such 
as state universities, by our present American prac¬ 
tices, religion may m)t be taught formally to all the 
students; the students must continue their education 
in religion on an individual, personal and informal 
basis with the religious organizations on the campus 
or with the churches in the vicinity. This miikes it 
difficult, well-nigh impossible, to make their religious 
training an integral part of their formal education. 
At the same time their religious convictions arc devel¬ 
oping and are having strong influence—^perhai)s 
stronger than anything else—upon the development of 
their personality, which in turn will greatly affect 
their progress and achievement in later life. In my 
opinion there is strong argument for the taking of 
courses in religion during college education—courses 
that will make an intellectual approach upon religion 
and will aid the student in converting his unreasoned 
faith, which ho has absorbed from parents and church, 
into a reasoned conviction. In institutions where 
courses in religion are offered, this result can be 
achieved by the student himself, but the greatest effec¬ 
tiveness can be accomplished if the religion courses, 
like the humanistic subjects, are brought into the engi¬ 
neering curricula as an integral and cognate part. 
The principles brought out in the courses of religion 
need to be utilized both in the humanistic subjects and 
in the technical subjects. Especially is this importard. 
in the upper class years when we, as engineering 
educators, arc inculcating in our engineering studi^nis 
the ideals of the profession and the ideas of profes¬ 
sional ethics. 

At the University of Notre Dame, in addition to 
the requirement of courses in religion, the students 
have to take certain courses in philosophy. 'Wo are 
utilizing these philosophy subjects to aid us in co¬ 
ordinating the religious principles with the every-day 
life of the professional engineer. Philosophy may be 
considered as the bridge or tie between courses in 
religion and Uie technical subjects. 

I feel that our objective in the engineering college 


at Notre Dame is to develop fine men who will be 
excellent citizens and first-rate engineers. I wish to 
quote from a discussion of the instruction in philoso¬ 
phy that Professor Roemer, of the Notre Dame phi¬ 
losophy department, has presented to me at my 
request: 

May I be allowed to submit that in this hectic strug¬ 
gle for existence while there is persistent demand for 
technicians in many fields of engineering, the engineer is 
apt to forget that before ho is a professional man, he is 
first of all a man. If we who claim to be educators and 
builders of men forget that we are molding the minds 
and hearts of human beings who, liko oursolvos, have 
rights and duties in society, how can wc expect our fin¬ 
ished product to bo complete? 

Apart from religious doctrine, there are the cultural 
disciplines to which an educated man must need have 
submitted before^ he can l)e credited with having dovcl- 
oped his intclloctnal faculty to its maturity. Chief of 
these cultural disciplines are those of language and those 
of fundamental philosophy. Here, logic enters so that 
the future executive may know how to think straight. He 
should bo made familiar with the inductive or scientific 
method and also something of the purely deductive method 
which finds exemplification in the philosophy of mind and 
in ethics. 

Before closing I wish to read some excerpts from 
the report of the Society for the Promotion of Engi¬ 
neering Education, ‘^Counnittee on Aims and Boope 
Engineering Curricula.*' These excerpts indicate 
the increasing recognition of the need of dealing with 
social problems by the engineering profession in gen¬ 
eral and by the individual engineer. 

Prom its very nature, engineering education operates 
under changing conditions wliich constantly challenge its 
processtw and tost its rcisults. Its recent history has there¬ 
fore been ono of continuing appraisal and adaptation to 
changing needs. 

Ooutinuatiou of this process of self ex ami nation seems 
now to be called for by new conditions, trends and atti¬ 
tudes that will be readily recognized: (a) The thought¬ 
ful public has become aware in recent yours of the 
technological nature of our civilization and of the part 
that engineers must play in the solution of many of its 
problems. There is therefore a wide-spread insistence 
that the technological professions should bo competent to 
evaluate the social problems with which they deal and to 
recognize the social forces which they create. 

There is among engineering collegtis a basic uniformity 
of aims, ideals, methods and standards of undergraduate 
instruction. I’his homogeneity is not the result of any 
imposed standardization; it is derived from a strong sense 
of solidarity among the different institutions and from 
the common ends they servo. In these circumstances there 
is ample opportunity for well-considered variations in cur¬ 
ricula and for educational experimentation. . . . Diver¬ 
sity is, in fact, one of the basic characteristics of engi¬ 
neering services. 
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Kngiueering «duc»tion rosta on a foundation of acioncdi 
of humanities and of social relationships. . . . 

First (proposed policy), broadening of the base of 
engineering education, now in process, should bo con* 
tinned. Its roots should extond more deeply into the 
social sciences and humanities as well os into the physical 
sciences in order to sustain a rounded educational growth 
which will continue into profossional life. Two stems are 
thus implied in the undergraduate curriculum which we 
have designated as the scientihc-tcchnological and the 
humanistic-social. 

The humanistic-social studios should be directed toward 
(six objectives, one of which is stated as) : 5. Develop¬ 
ment of moral, ethical and social concepts essential to a 
satisfying personal philosophy, to a career consistent with 
the public welfare and to a sound professional attitude. 

Undergraduate curricula should be made broader and 
more fundamental through increased emphasis on basic 
sciences and liumanistic and social studies. 

No measures taken with respect to engineering educa¬ 
tion should limit the freedom that now exists for experi¬ 
mentation and change. 

Proper consideration of social problems cun not be 


givcia nor a4eqaate solutions mads unl^ we use the 
engineeriug method of obtaining all information per¬ 
tinent to speciiio problem. We do not have all 
information unless we have an understanding of re¬ 
ligious faith and convictions, and their effect upon the 
actions and viewpoint of individuals. Since the engi¬ 
neer, increasingly in the future, will be concerned with 
social, in addition to teclinioal and economic problems, 
it ia important for him to have knowledge of religious 
principles and their result and effect on the individual. 
This in turn places the charge upon us os engineering 
educator^ to determine how far the training in re¬ 
ligious principles should bo brought into engineering 
training as a formal part of the curricula, I submit 
that religious faith ujid some knowledge of religious 
principles is ingrained in our students, and for this 
reason, so far ns practicable, definite attention to inte¬ 
grating an intellectual study of religious principles 
and convictions into the engineering curricula is desir¬ 
able, if not actually essential, for the best progress 
of the profession of engineering in its broadening 
scope in approaching social relationsliip in the future. 


SCIENTIFIC EVENTS 


SCIENTIFIC AND TECHNICAL DEVELOP¬ 
MENTS OF USE IN THE WAR 

A SPECIAL cable from London has been received by 
The New York Times which reads: 

The govonunent has set up a scientific brain trust 
headed by Lord Hankey to give the scientific workers of 
Britain more scope in inventive prosecution of the war and 
in countering the enemy's arms. Acknowledged leaders 
of various branches of science, whose appointment to the 
new scientific advisory committee was announced tomight, 
will form a central clearing house for new ideas. 

Among the men on the committee are Sir William 
^^eSt member of wartime committees on food and fuel; 
Dr. Fdword Victor Appleton, radio expert, who was 
called in by the government before the war to improve 
civil defense against bombers; Professor Archibald Vivian 
Hill, one of the world’s foremost physiologists and a 
leading authority on aerodynamics and anti>aircraft de¬ 
fense. 

From the public point of view the most immediate 
problem facing the new body is perfection of a weapon 
against night bombers. 

An important job of the committee is to see that no new 
scientific or technical developments go neglected. Mem¬ 
bers will examine original ideas and pick out those they 
think can be used or developed after experiment. The 
members also will bring their individual and combined 
gifts to the services of their country. 

A correspondent of the London Times writes under 
date of September 2 that the Canadian Government 
haa announoed the appointment of a committee of 


nine membere which will administer the funds pre- 
sented to patriotic citizens for assisting important 
technical projects and scientific investigations now 
being undertaken or proposed by the National Re¬ 
search Council with the object of increasing the effi¬ 
ciency of the Canadian war effort. 

The chairman of the committee is Dean C. J. Mac¬ 
kenzie, acting president of the National Council, and 
the members include Sir Frederick Banting, J. S. 
Duncan (Deputy Minister for Air), Professor Otto 
Maass, bead of the department of physical chemistry 
of McGill University, and Colonel Allen Magee, execu¬ 
tive assistant to the Minister of National Defense. It 
is understood that the funds given or promised amount 
to nearly $1,000,000. The committee is empowered to 
coopt donors to serve as non-voting members. 

DEDICATION OF THE NATURAL RE¬ 
SOURCES BUILDING AT THE UNI¬ 
VERSITY OF ILLINOIS 

On the occasion of the dedication of the new Natural 
Resources Building of the University of Illinois on 
November 14 and 15, the Illinois Geological Survey of 
the State Department of Registration and Education, 
the Engineering Experiment Station of the University 
pf Illinois and the Illinois Mineral Industries Com¬ 
mittee extend an invitation to all the mineral in¬ 
dustries of Illinois and of other states, and to all allied 
organizations, to join them in hdding a mineral in¬ 
dustries conference. 

The official announcement points out that the eoib- 
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pletion of the Natural Beaouroes Building promises 
to begin a new chapter in the development of the state. 
It is equipped with the moat modem facilities for 
research, with complete offices and laboratories, that 
will make it possible to pursue research investigations 
of the natural resources of Illinois that, although 
planned, until now have had to be postponed for want 
of adc<|uate facilities. 

The Mineral Industries Conference will begin with 
an open-house gathering on Thursday morning that 
will afford an opportunity for complete inspection 
of tliG new offices and laboratories of the Geological 
Survey. At noon there will be an all-mineral-indus- 
tiies luncheon followed in the afternoon by concurrent 
separate sessions on coal, oil and gas, clay and clay 
products, rock and rock products, and a symposium 
on “The Geology of the Devonian System” conducted 
jointly with the department of geology of the univer¬ 
sity. There will be a general mineral industries ban¬ 
quet on Thursday evening. 

In honor of the dedication of the new building, the 
Industriul Minerals Division of the American Institute 
of Mining and Metallurgical Engineers will bold its 
autumn meeting in Urbana and its members will par¬ 
ticipate in the sessions on clay and rock products. 
The dedication ceremonies will take place on Friday 
afternoon under the auspices of the Board of Natural 
Resources and Conservation and the University Board 
of Trustees, Dr. Isaiah Bowman, president of the 
Johns Hopkins University, will give the dedication 
addrt^ss. 

The Natural History Survey, which shares the build¬ 
ing with the Geological Survey, will also sponsor con- 
fereiioea for its allied groups, and they will join in the 
dedication. State officials will be present and also 
delegates from leading universities and research in¬ 
stitutions of the country, and from various scientific 
and technical societies. 

Following the ceremonies a reception will be held 
in the foyer of the Natural Resources Building and 
in the evening all groups will join in a dedication 
banquet. 

NSW DISPENSARIES IN NEW YORK CITY 

The cornerstone laying ceremony at the Kings 
County Hospital, Brooklyn, N. Y., of the third of a 
series of ten new modem dispensaries, planned by 
the Department of Hospitals for different sections 
of the city, was held on Septen»b«r 25. The speakers 
were: P. H. La Guardia, mayor of the City of New 
York; John Cashmore, president of the Borough of 
Brooklyn; Irving V. A, Hnie, commissioner of the 
Department of Public Works; Dr. Walter A. Cooklcy, 
president of the Medical Board; Dr. Emanuel Gid- 
dinga, medical superintendent, and Rev. Charles E. 
Schmidt, chaplain. Dr. S. S. Goldwater, who has now 


retired as coiumissioner of the department of hos¬ 
pitals, presided. 

The building for the dispensary, which will he 
erected at the cost of a million dollars, will be a five- 
story, steel-framed structure wuth concrete foundation 
and floors, and exterior walls of brick, trimmed with 
limestone with a granite base. 

In a statement made by Dr. Goldwater he pointed 
out that legitimate demands for the services of the 
clinic by citizens unable to pay for private medical 
care continue to increase. As a sample of the in¬ 
creases that have been experienced at all the clinics, 
he said that at the Kings County Hospital clinic 
visits had increased from 163,6.'18 in 1933, when the 
present quarters were first opened, to 3.58,072 in 1039. 
He said further: 

The additional apace which the new dispensary makes 
available will greatly facilitate the registration of pa¬ 
tients, thereby avoiding the necessity of long hours of 
standing in line. Provision will be made for registration 
of double the prenont number of patients treated daily. 
Examining rooms will be provided where physicians in 
light, bright surroundings, unencumbered by the stress of 
overcrowding, will be able to give bettor service to the 
patients. The tuberculosis clinic, now housed in make¬ 
shift quarters in the tuberculosis pavilion of Kings County 
Hospital, will occupy quarters in the new dispensary which 
will provide a complete set-up for fluoroscopy and ooUapso 
therapy. The expanded social service division of the dis¬ 
pensary will provide more privacy and a more cheerful 
atmosphere for tlie solution of the many problems of clinic 
patients. In addition, it will provide more space for the 
adequate follow-up of venereal, fracture and luetic pre¬ 
natal cases. Extensive equipment for x ray and physical 
therapy will be provided in the building, thus relieving 
the strain on departments originally intended for hospital 
service only. 

In the development of the dispensaries first relief 
was sought at Greenpoint Hospital, also in Brooklyn, 
where a modern building was ox)oned in 1937, The 
second dispensary in the series was the Welfare 
Island (Consolidated) Dispensary at East End Ave¬ 
nue and 80th Street, Manhattan, which was opened on 
August 1 of this year and ^hich serves patients of 
the three city hospitals on Welfare Island. Other new 
dispensaries or major additions to present services 
for the relief of indigent patients have been author¬ 
ised and planned at Queens General Hospital in 
Jamaica, Coney Island and Cumberland Hospitals in 
Brooklyn, Lincoln and Morrisania Hospitals in the 
Bronx,' and Harlem and Bellevue Hospitals in Man¬ 
hattan. 

CENTENNIAL CELEBRATION OF THE COL¬ 
LEGE OF MEDICINE OP NEW YORK 
UNIVERSITY 

Mikubsbs of the Alumni Fund Committee of the 
College of Medicine of New York University met at 
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a dinner on October 7 in Kew York City to plan the 
collection of n fund of $50,000 in preparation for the 
centennial celebration next year. Dr. Luther B. Mc¬ 
Kenzie is president of the Medical Alumni Association. 

Speakers at the dinner included Dr. Harry Wood- 
burn Chase, chancellor of the university; Di*. Samuel 
A. Brown, dean emeritus of tlie College of Medicine; 
Laurence G, Pay son, cli airman of the finance com¬ 
mittee of the council of the university, and Dr. Mc¬ 
Kenzie. Dr. Currier McEwen, dean of the college, 
was tonstmasttu'. 

The College of Medicine of New York University 
opened in October, 1841. It has graduated 10,900 
physiciams. Approximately 5,000 alumni are now 
living. One out of each five physicians registeivd 
in New York City is an alumnus of the college. 

The faculty has grown fr<nn a grouj> of eight 
teachers in the first year to 507 on the instruction 
and clinical stalT for the current academic year. The 
1940-41 enrolment is 497 students, nearly ten times 
the 1841 enrolment of fifty-one students. 

From its inception the college has been closely 
identified with Bellevue Hospital and has recently be¬ 
come affiliated with New York City in the develop¬ 
ment of a public health program. In addition it has 
condneted its own clinic for fifty-seven years and last 
year treated its one millionth patient. 

The campaign for the alumni fund of $50,000, 
which will be used for the purchase of instructional 
equipment and for the support of the library and 
other special departments of the college, will be con¬ 
ducted by Dr. McKenzie and a committee of seventy 
graduates. 

THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 

Am a result of a. letter ballot of the 15,000 members 
of tlie American Society of MechanicufllEngineers the 
following officers have been elected: William A. Han¬ 
ley, director of Eli Lilly and Company, Indianapolis, 
Ind., and head of its engineering division, president; 
vice-presidents to serve two-year terms on the council: 
Samuel B. Earle, research engineer and dean of engi¬ 
neering at Clemson Agricultural and Mechanical Col¬ 
lege, South Carolina; Frank H. Prouty, a partner in 
the Prouty Brothers Engineering Company and the 
Industrial Appraisal Company, both of Denver, and 
Edwin B. Ricketts, mechanical engineer with the Con¬ 
solidated Edison Company of New York, Inc., New 
York, N. Y.; managers elected to serve on the council 
for three-year terms: Huber 0. Croft, professor of 
mechanical engineering and head of the department at 
the University of Iowa; Paul B. Eaton, consulting 


engineer and head of the mechanical engineering de¬ 
partment at Lafayette College, and George E. Hulae, 
chief engineer, The Safety Car Heating and Lighting 
Company, New Haven, Conn. 

The new officers will be installed during the sixty- 
first annual meeting, which will be held at the Hotel 
Astor, New York City, from December 2 to 6. Head¬ 
quarters will l3e at the Hotel Astor instead of at the 
Engineering Societies Building. The meeting is ex¬ 
pected to attract to it about 5,000 engineers and 
executives from the United States and Canada. More 
than a hundred technical papers on such specialized 
mechanical engineering subjet^ts as aeronautics, applied 
mechanics, fuels, hydraulics, metals engineering, ma¬ 
chine-shop practice, management, materials handling, 
petroleum, steam power, railroads, textiles, heat trans¬ 
fer and process industries, will lye. presented by lend¬ 
ing experts in the field. To accommodate all these 
papers, forty-four sessions are being arranged, in¬ 
cluding six on Monday evening, December 2. 

At the banquet on Wednesday evening, December 
4, two addresses, one by the prcHidont of the society, 
Warren H. McBryde, of San Francisco, and tiie second 
by a memlwir of the National Defense Commission, will 
be made. In addition, P^t^sident McBryde will present 
the 1940 awards of the society, including the American 
Society of Mechanical Engifieers Medal, the Holley 
Medal, the Worccjstor Reed Warner Medal, the Mel- 
viUe Medal, the Junior Award, the Pi Tau Sigma 
Award, the Charles T. Main Award of $150, and two 
Student Awards of $25 each. Tuesday evening will be 
devoted to an informal, get-together smoker, and 
Thursday evening to college-reunion dinners. 

In addition to the technical sessions programs on 
‘‘Training to Meet the National Emergency*' have been 
arranged at 9:30 a.m. and at 2 p.m. on Thursday, 
December 5. The speakers and their subjects wiU 
include: 

‘‘Training for National Defense," by Dean A. A. 
Potter, Purdue University. 

“Training in Industry to Meet the National Defense 
Program," by C. R. Dooley, manager of industrial rela- 
tions, the Socony-Vacuum Oil Company, New York, 

“Training College Gradnatoa for the Aeronautic In¬ 
dustry," by H. Randall Irwin, the Lockheed Corporation, 
California. 

“Important Training Being Done at the IT. S. Navy 
Yard," by Captain Lake or Captain Fisher. 

“Emergency Training Program Being Carried out at 
the Rensselaer Polytechnic Institute," by President Wil¬ 
liam O. Hotchkiss and Professor Stanley Wiltse, of the 
institute. 

“Need for Training on College and Sub-College Xicvels 
as Seen by the IT. 8. Civil Service Commission," by E. J, 
Stocking, of the commission. 
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SCIENTIFIC NOTES AND NEWS 


A BUST of Dr. Albert Einstein has been presented 
to the University of California at Berkeley. Jt was 
given to the university by Hugo D. and Artliur A. 
Newhouse and was caat in bronze by I’rederick W. 
Sehweigardt, It has been plneed in the main ciita- 
logue room of tlie library. Dr. hiinstein posed for 
the bust in 1933 when he lectured at the California 
Institute of Technology in Pasadena. 

Keak Admiral Richard E. Byrd rewnved from 
Presicl(mt Itoosevelt on Scpiteniber 27 a gold star in 
recognition of the success of his Antarctic expedition. 

Db. WiLTiARD Coi.E Kapdlkyk iuis rcccivcd leave of 
absence for fifteen months from the deanship of the 
College of Physicians and Surgeons, Columbia Unr 
versity, to enable him to succeed Dr. SigiMiiund S. 
Gold water us cotnmissioner of hospitals. The oath of 
office was administered to Dr. Rappleye by Mayor 
La Guardia on OctolMu-1 in the World’s Fair City Hall. 
Dr. Goldwuter resigned recently as commissioner of 
hospitals to devote full time to his po.sition as head 
of the Assoiuated Hospital Service. 

The William Lawrence Saunders gold medal for 
1941 of the American Institute of Mining and Metal¬ 
lurgical Engineers has been awarded to Herman C. 
Bclling(T, vice-president of operations of the Chile 
Exploration Company, a subsidiary of the Anaconda 
Copper Mining Company. Mr. Bellinger, who will 
receive the medal in Febimary at the annual meeting 
of the institute, was responsible for electrification of 
the Chuquicarnata Mine in Chile and for the intnnluc- 
tion of liquid-oxygen cxplosivtis for blasting at the 
mine. Robert Crooks Stanley, chairman t)f tlie board 
and president of the International Nickel Company 
of Canada, Ltd., will receive at the same meeting the 
first Charl(‘s F. Rand gold medal “for achievement 
in mining administration.” 

At the recent fiftieth anniversary meeting of the 
New York State Library Association the guest of 
honor waa Dr, Andrew Keogh, who was until recently 
librarian of Yale University, 

Charles W. Patterson, registrar of Northwestern 
University Medical School for twenty-seven years, 
has been retired with the title associate professor 
emeritus of pharmacology. He had been associated 
with the school for forty-seven years. 

De. CharijES T. Chamberlain, for many years 
clinical professor of otolaryngology at the Medical 
School of the University of Oregon in Portland, has 
retired with the title emeritus professor of otolaryn¬ 
gology. 

De. M, J. Dorset, chief of the division of pomol¬ 


ogy at the College of Agriculture of the University of 
Illinois, has been appointed head of the department 
of horticulture. Dr. Dorsey succeeds Dean J. C. 
Blair, director emeritus, who organized the depart¬ 
ment and served as its first and only head for forty- 
three years. 

Dtt, Robert D. Lewis, a member of the department 
of agronomy of the Ohio 8talc University, formerly 
professor of plant breeding at Cornell University, 
has been appointed head of the department of agron¬ 
omy at the Ohio State University. 

Dr. John W. Chamberlain, assistant in the de¬ 
partment of hygiene at the Massachusetts Institute of 
Technology, has been appointt^l assistant director. 

Dk. Pai/l A. Neal, surgeon, U. S. Public Health 
Service, a member of the staff of the National Insti¬ 
tute of Health at Bethesda, Md., has befm detailed as 
chief of the division of industrial hygiene of the insti¬ 
tute. He succeeds Dr. Royd Ray Sayers, who joined 
the staff of the U. S. Bureau of Mines several months 
ago. 

Dr. Wiljjam C. Sennino, of Cornell University, 
has been npi»oinle(l head of a new research station 
(established by the New York 8tate Conservation De¬ 
partment at tlip University of Rochester, to improve 
production and management of fish in the Finger 
Jjakes region and westward. 

Dr. George B. Darling, associate director, and Dr. 
Emory W. Morri.s, associate executive director, of the 
W. K. Kellogg Foundation at Battle Creek, Mich., have 
been elected, I'espectivcly, president and general di¬ 
rector, succ(?eding the late Dr. Stuart Pritchard, who 
held both positions. 

Dr. Hellmut de Terra, n^searcli associate of the 
Carnegie Institution of Washington, has been ap¬ 
pointed assewiabe proieasor of geography at the New 
School for Social Research, Now York, by special 
grant from the Rockefeller Foundation. 

Dr. Robert A. Jeule, .specialist in plant pathology 
for tho University of Maiyland Extension Service, haa 
lieen appointed professor of plant pathology at the 
university and state plant pathologist. He succeeds 
Professor Charles E. Temple, who retired on October 1, 

Dr. Otto Haas, of Vienna, is cooperating as a vol¬ 
unteer worker in a research project bused upon the 
c(dlections of invertebrate fossils witli members of the 
staff of the departments of geology and zoology at the 
Field Museum, Chicago. 

F. C. Bawden, in charge of investigations on viruB 
diseases of plants, has been appointed head of the 
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department of plant pathology at the Rothamsted 
Experimental Station at Harpenden, in gucceasion to 
Dr. J. Henderson Smith, who is retiring after having 
hold the post since 1932. 

C. Vekkon Holmberg, assistant in research spon¬ 
sored by the Technical Association of the Pulp and 
Paper Industry at the New York State College of 
Forestry, sj)cnt the summer in research on wood W'aste 
ulilissation at the Miner Laboratories, Chicago. 

A GRANT of $2,760 has been appropriated by tho 
National Foundation for Infantile Paralysis (the 
Presi(l(‘ntVs Birthday Fund) for research by Dr. John 
A. Toomey, associate professor of pediatrics (con¬ 
tagious diseases) of the School of Medicine of Western 
Reserve University. It is to be used to find a method 
of producing infantile paralysis in the smaller animals. 
Dr. Toomey has previously received grants from the 
National Foundation amounting to $48,000 for his ex¬ 
periments in infantile paralysis at the City ITospibil. 

By an Order of the Committee of the British Privy 
Council the Rt. Hon. James Gray Stuart has been 
appointed a member of the Medical Research Council 
in the vacancy caused by the resignation of R. K. 
Law, M.P. By another Order, made after con.sultu- 
tion with tlie Medical Research Council and with the 
president of the Royal Society, Sir W. Wilson Jame¬ 
son, dean of the London School of Hygiene and 
Tropical Medicine, has been appointed a member of 
the council in succession to Professor Matthew J. 
Stewmrt, professor of pathology at the University of 
Leeds, who retired in rotation on September 30. 

SiE Arthur Hurst gave tlie eighteenth Nonnan 
Kerr Memorial Lecture before the Society for the 
Study of Inebriety, London, on October 8. His sub¬ 
ject was Alcohol and the Organs of Digestion.” 

The two hundred and thirty-seventh regular meet¬ 
ing of the American Phy.sical Society will be held at 
the University of Chicago on Friday and Saturday, 
November 22 and 23. Other meetings for the current 
season are as follows: Pacific Coast meeting, Pasa¬ 
dena, Calif., December 20 and 21; annual meeting, 
Philadelphia, December 26 to 28; Cambridge, Feb¬ 
ruary 21 and 22; Washington, D. C., May 1 to 3,1941; 
Providence, June 20 and 21, 1941. 

The Michignii-Iiidiana-Ohio Museums Association 
will hold its thirteenth annual meeting at Toledo, 
Ohio, on October 17, 18 and 19. The Toledo Museum 
of Art find the Toledo Zoological Gardens will be 
hosts for the meeting. 

The first meeting of the 1940-41 season of the Mid- 
West Section of the American Association of Cereal 
Chemists was held on October 7, with dinner at 
Somerset Poultry Farm Restaurant, Lyons, Ill. A 
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abort business session was held, after which J. M. 
Mercer, junior department engineer, Sanitary Dis¬ 
trict of Chicago, spoke. The speaker took as his sub¬ 
ject Half Century of Water Supply Practice for 
Chicago,” An inspection trip through the main 
sewage disposal plant followed. Announcement is 
made that at the Tri-Scctional meeting at Urbana on 
November 9 the Mid-West Section will supply two 
speakers. Immediate past president of the national 
organization, George Garnatz, of the Kroger Grocery 
and Baking Company, Cincinnati, Ohio, will be the 
guest of honor. 

The fifth annual meeting of the Carolina Geological 
Society will be held at Bond Hall, The Citadel, 
Charleston, South Carolina, on October 10 and 20. 
Under the leadership of Professor J. H. Watkins the 
following places will bo visited: on October 19 the 
Charleston Museum; Eaithquakc Evidence; Old Dor- 
cheater Road; Dump Shaft No. 11; Edisto-GtK>ee 
Creek Tunnel; Summcrvdlle; Qivhans State Park; 
Bee's Ferrybridge. There will be dinner at the Citadel 
Mess Hall at 7:30 p.m., which wdll be followed by a 
business meeting in the Physics Lecture Room. Gen¬ 
eral Snmmerall will addivss the society at dinner. On 
Sunday there will be trips to the Santee-Cooper 
Project and to Eutaw Springs. 

Members of the American Society of Naturalists are 
asked to submit nominations for new members to the 
secretary b+^fore the close of the forthcoming annual 
meeting. According to the constitution, nominations 
must be received before this time in order to be eligible 
for election in December, 1941. The secretary is Dr, 
Ralph E. Cleland, department of botany, Indiana Uni¬ 
versity, Bloomington, Ind. 

Dr. Ror Chapman Andrews, director, has an¬ 
nounced that visitors admitted to or remaining in 
the American Museum of Natural History, New York, 
after 6 p.m. will be required to identify themselves. 
Identification may be established by showing to mu¬ 
seum guards membership, registration or other cards 
indicating afiUlation with the particular activity or 
agency using the museum premises. Those admitted 
to or remaining in the museum after 5 P.M. are ex¬ 
pected to confine themselves to that part of the build¬ 
ing designated for the activity for which they are 
admitted. It is understood that the rale will be up- 
plied gradually and discreetly, so that no person with 
legitimate business after hours will be embarrassed or 
inconvenienced. This request of the museum in no 
way indicates that friends of members may not attend 
meetings also, but should they do so, it is hoped that 
they will be prepared to prove their oontoot with a 
particular member and occasion. Mmbers of the New 
York Acadmy of Sciences are, therefore, requested to 
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carry their current membership cards TChen attending 
meetings, and to be prepared to show them to museum 
attendants if requested to do so. 

Reports received by the editors of Chronica Botan- 
iea stated that the collection of cultures of the Central 
Bureau of Fungus Cultures in Baam, Holland, is in 
excellent condition and has not b<ien damaged by the 
war. Shortly before the invasion of the Netherlands 
tentative plans had been made to transfer part of this 
collection to the United States, as it contains many 
types of great importance to American mycologists 
and phytopathologists. 

According to the Journal of the American Medical 
Association, the medical department of the University 
of Chicago eventually will receive all of the estimated 
$100,000 estate of the late William 0. Oppenheim. 
Under a trust established by the will, the income will 
go to relatives during their lifetime. 

It is reported that the construction of a new library 
in the Harvard yard, to house rare books and manu¬ 
scripts and to provide exhibition and study rooms 
for important colb^ctions, will be begun this autumn. 
The new building, 55 by 120 feet, will be situated east 
of Widener Library. It will be of Getirgian stjde, 
brick and limestone, three stories above ground, bous¬ 
ing more than a quarter of a million volumes. The 
structure has been made possible through the support 
of an anonymous alumnus. One of the most impor¬ 
tant collections of sixteenth and seventeenth century 
material in the United States, now in Widener Li¬ 
brary, and all the books in the Treasure R<iotn will be 
moved there. This transfer will relieve in part the 
critical shortage of space in the library. 

Nominations are solicited for the 1941 award of 
$1,000 established by Mead Johnson and Company to 
promote researches deaHng with the B-complex vita¬ 
mins. The recipient will be chosen by a Committee ol' 
Judges of the American Institute of Nutrition and 
the formal presentation will be made at the annual 
meeting of the institute at Chicago on April 16, 1941. 
The award will be given to the laboratory or researcli 
worker in the United States or Canada who, in the 
opinion of the judges, baa published during the pre¬ 
vious calendar year the moat meritorious soicntiftc re- 
poii dealing with the Md of the B-complex vitamins. 
Membership in the American Institute of Nutrition is 
not a requisite of eligibility for the award. Nomina¬ 
tions for work published in 1940 must be in the hands 


of the secretary by January 25, 1941. Tliey should 
be accompanied by such data relative to the nomine^ 
and his research as will facilitate the task of the com^ 
mittee in its consideration of the nominations. Corre¬ 
spondence should be addressed to Dr. L. A. Maynard, 
secretary of tlio American Institute of Nutrition, Lab¬ 
oratory of Animal Nutrition, Cornell University, 
Ithaca, New York. 

The Journal of the American Medical Association 
states that the Chicago Heart Association, Ino., has 
received from the Clara A. Abbott Trust a gift of 
$27,000 to be added to the Memorial Fund founded 
in memory of Morris Fishbein, Jr. The money is to 
be used either by itself or with other funds of the 
society for the study and treatment of diseases of the 
heart and the circulation. A fellowship is to be estab¬ 
lished in a hospital or medical school in Chicago, 
which will be devoted primarily to the study of the 
cause and treatment of rheumatic fever. The Clara 
A. Abbott Trust has already donated millions of dol¬ 
lars to the University of Chicago, to Northwestern 
University and to the Evanston Hospital, since the 
purpose of the Clara A. Abbott Trust is to aid the 
care of the sick and the advancement of medical 
science. The Memorial Fund of the Chicago Heart 
Association, now almost $40,000, was established in 
1929 by Dr. Morris Fishbein, editor of the Journal 
of the American Medical Association, aiid Mi's. Fish¬ 
bein, at the time of the death of their son from rheu¬ 
matic fever, The fund is administered by a self-per¬ 
petuating committee of five, including Drs. Robert B. 
Preble, Newell C. Gilbert, James B. Herrick, Walter 
W. Hamburger and Morris Fishbein. 

The Lancet reports that the outbreak of war had an 
unfortunate paralyzing effect on organized medical 
research, more particularly on the work of the special 
institutes in London whose staffs were dispersed to the 
various sectors or to emergency public-health labora¬ 
tories throughout the country. The Lister Institute, 
with the exception of its biochemical and biophysical 
departments, shared in the general exodus, but it had 
at Elstree a country home for its bacteriological staff, 
the division of nutrition was accommodated at Cam¬ 
bridge, while individual members of the staff found 
refuge in other research institutes. As a result, the 
latest annual report, giving an account of the exten¬ 
sive researches in bacteriology, nutrition and biochem¬ 
istry of the institute, bears little imprint of disorgani¬ 
zation. 


DISCUSSION 


EDUCATION AND PARTICIPATION IN 
SCIENCE 

LiiTNiEff sQientifttB or usatean from time to time 
faiiVe aude importimt oontributiona to xeeeaxoli in the 


phjrsioal and natural sciences. Such persons, although 
lacking profeseioual training, often become experts in 
their Add and learn the epirit and method of acienee 
aetoal apprentica^p. To test the eSeotive- 
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ness of such work on the part of amateurs, as well as 
to bridge the gap betwetm the general public and pure 
research, has been the purpose of u program in the 
Philadelphia area conducted by the Committee on Edu¬ 
cation and Participation in Science under the super¬ 
vision of The American Philosophical Society since 
June, 1939. The grant from the Carnegie Corpora¬ 
tion of New York, which has made this work possible, 
was renewed to extend until June, 1941. The mem¬ 
bers of the society who comprise the committee are: 
Dr, E. G. Conklin, chairman ; Dr. Anton J. Carlson, 
Dr. Karl K. Durrow, Dr, Luther P. Eisenhart, Dr. 
C. E. Kenneth Meea, Dr, Oscar Riddle, Dr, Harlow 
Shapley, Dr, George G. Simpson, Dr. W. F. G. Swann, 
Dr. Edward L. Thorndike, Dr. Harold C. Urey and 
Mr. Roland S. Morris, president of tlie American Phil¬ 
osophical Society. For the past fourteen months, the 
committee has made an intensive survey of the amateur 
scientific movement through both questionnaires ad¬ 
dressed to individuals and a study of amateur clubs 
and societies. The results of this work arc now being 
prepared for publication in the form of a pamphlet 
entitled, “The Layman Scientist in Pliiladelphia: A 
Directory of Amateur Scientific Organizations and 
Resources in Scienoe.’^ 

More recently, beginning April 1, 1940, a series of 
programs has been carried out by the committee 
whereby amateur scientists in the Philadelphia area, 
working on a voluntary basis, are making original 
observations and compiling data in the fields of botany, 
climatology, physics and radio, and zoology under the 
supervision of professional scientists. These consul- 
tants are attached to the committ/ce’s executive staff. 
In botany, eighty laymen observers in suburban locali- 
ties near Philadelphia have been engaged in a phyto- 
phcnologtcal study. In the course of this work they 
have recorded, in systematic form, the opening of 
petals, the shedding of pollen and the maturing of 
fruit of some 115 of local spring summer wild 
flowers. The records included weather observations 
and other notes which were made on mimeographed 
charts supplied by the committee. The study was 
planned and directed by Dr. John M. Fogg, Jr., as¬ 
sistant professor of botany of the University of Penn¬ 
sylvania and consiiUant to the committee. At the same 
time, another group of men and women, under the 
supervision of Dr. Edward E. Wildman, of the Phila¬ 
delphia Board of Education and also a stuff member, 
are participating in a study of tree ring growth in 
relation to the climate of the Delaware Valley included 
in eastern Pennsylvania, southern New Jersey and 
parts of Delaware and Maiyland. Over one hundred 
individuals have already supplied data on the location 
of stumps and cross-sections of trees one hundred 
years or more in age. Some of the participants have 
made paper strip records indicating relative thick¬ 


ness of the growth rings, not only in tree stumps but 
of the cross-sections from timbers of anci^t dwellings. 
It is planned that the information will be collected and 
used in the compilation of master charts which will be 
available for study by professional dendroehronolo- 
gists. The committee issues, from time to time, a mime¬ 
ographed “Tree Ring Log” which contains letters and 
notes from the amateurs engaged in this project as 
well as information concerning old diaries, letters and 
newspaper accounts which reveal the past weather his¬ 
tory of the J Philadelphia region and which are being 
uncovewKl by volunteer students. 

Radio communication and a phase of its relation to 
physics concerns the third project for laymen volun¬ 
teers. This program, under the direction of Dr. Serge 
A. Korff, of the Bartol Research Foundation and con¬ 
sultant in physics and astronomy to the committee, 
involves a study of the ionosphei’t* or Heaviside layer. 
Amateur radio operators who agree to cooperate filll 
out charts with technical information concerning re¬ 
ceptions, fade-outs, skip-distance rt*cords aTid other 
data obtained in the course of their normal contacts. 
More than two hundi*ed persons have commenced ac¬ 
tive participation in this study and have? sent in several 
hundred important records. One member of the group 
contributed many hours of his time in compiling the 
data already accumulated, which w^ill eventually be 
used in the ionosphere investigations carried on by Dr. 
L. V. Berkncr, of the Carnegie Institution of Wash¬ 
ington. 

A fourth experiment for the Philadelphia amateurs 
has been undertaken in the field of zoology under the 
leadership of Mr. Roger Conunt, of the committec^s 
executive staff, who is also curator of the Philadelphia 
Zoological Garden. During the past summer some 
thirty amateur naturalists have made intensive local 
studies of reptiles, amphibians and insects by tagging 
or otherwise marking them and studying their feed- 
ing, growth, mating and other habits. In some cases 
these studies loave involved the devising of original 
techniques on the part of the volunteers. Progs and 
turtles have been the animals most frequently em¬ 
ployed. 

In all these programs the work has been entirely vol¬ 
untary. Close touch is kept with the various persons 
who cooperate and informal meetings and discussions 
are held by the scientists of the committee's executive 
staff who supervise the projects. The volunteers rep¬ 
resent dwellers in urban and suburban communities 
with varied occupations and interests, including busi¬ 
ness men, stenographers, engineers, housewives, teach¬ 
ers and others. The amount of time devoted to this 
work attests to the enthusiasm which has been aroused. 
Many of the persons taking part have expressed their 
satisfaction in being permitted to do experimental 
work in some field of science, even if the duties often 
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comprise the laborious one of making detailed obser* 
vations and recording data. Since June, 1940, four 
radio talks have been presented by the consultants of 
the executive staff. These talks on various phases of 
the committee's programs tor amateurs included two 
nation-wide broadcasts in cooperation with the scries 
of “Adventures in Science” of Science Service on the 
Columbia Broadcasting Sj^tem. One result of these 
talks and other forms of publicity has been an in¬ 
creasing interest in amateur scientifle programs for 
other sections of the country. Starting in October the 
committf'c will resume the monthly publication of its 
circular, “Activities in Science in the Philadelphia 
Area,” Avhich lists a variety of educational opportuni¬ 
ties in the physical and natural sciences, such as lec¬ 
tures, demonstrations, field trips, exhibits and radio 
broadcasts. It also includes notices of the regular 
meetings of the forty amateur scientifle societies in 
the region. An interesting development of the activi¬ 
ties of the committee lias been the formation of the 
Philadelphia Council of Amateur Scientists which will 
hold its first formal meeting on September 23. DeUi- 
gate.s from all the active groups will be present. 

Further information concerning the American Phil¬ 
osophical Society's Committee on Education and Par¬ 
ticipation in Science can be obtained from W. Stephen 
Thomas, lOxecutive Secretary of the Committee, The 
American Philosophical Society, 104 South 5th Street, 
Philadelphia, Pennsylvania, 

W, Stkphkn Thomas 

VEGETATION TYPE MAPS OF CALIFORNIA 
AND WESTERN NEVADA 

In order to obtain infonnation needed in a variety 
of administrative and research problems, the Forest 
Survey Division of the California Forest and Range 
Experiment Station^ has for some years been mapping 
the natural vegetation resources of California and 
western Nevada. Twenty-one of the map units have 
been published to date.’* Each unit consists of a 
standard 15- or 30-minute U. S, Geological Survey 
topographic quadrangle (approximately 1- or 4-inch 
^ to the mile, respectively) on which symbol and color 
overprints have been placed to show, as far as the base 
permits, the present dominant vegetation just as it 
occurs on the ground. On wide margins are the 
legend; brief descriptions of the type classification 
basis and the various types found on the quadrangle; 
a table summariaing the typo areas by counties, na¬ 
tional forests and parks; and a profile illustrating the 
relationship of types to elevation and slope exposure. 

Plant associations, based upon dominant species 

1 Maintained by the D. S. Department of Agriculture 
at Berkeley, Calif., in cooperation with the university 
of California. 

2 Obtainable at the cost of printing from the TTniveraity 
of OaHfornia Press, Berkeley, Calif. 


composition, comprise the primaiy vogetational ele¬ 
ments mapped. These are shown in their actual rela¬ 
tion to the topography’, with symbols identifying the 
specks involved. Any species is considered a dominant 
if it forms 20 per cent, or more of the total vegetation 
cover in associations that are wholly herbaceous, 
shrubby or arborescent; or like percentages of its 
respective class in composite associations. These per¬ 
centages are applied only to the vegetation visible 
from above, however, since the mapping is done ex¬ 
ternally. The associations are segregated according to 
general similarities of use, ecoin>mic iinportunce and 
fire-hazard characteristics into broad types, which are 
designated by colors. Three of these types arc classed 
as herbaceous, 5 as shrubby, 4 as broadleiived tree, and 
10 as coniferous tree. Also shown are barren, semi- 
barren and desert areas, cultivated and urban lands 
and tree plantations. 

A considerable amount of basic information con¬ 
cerning the present vegetation resource is tlms made 
available for ready use. The color designations alone 
are ample for many purposes in which only broad 
classes of vegetation are involved. If it sliould be 
necessary to modify the grouping or to obtain certain 
details of species composition, the individual associa¬ 
tions and their included symbols may be used. In 
either case the distributions may bo studied in relation 
to location and area occupied, elevation and slope ex¬ 
posure. Although successional positions arc not di¬ 
rectly indicated, a knowledge of the ecological rela¬ 
tionships of the local flora will provide the clues for 
such a classification. 

This flexibility opens up a wide range in usefulness. 
In California, the maps have had important parts in 
many projects dealing with the protection, manage¬ 
ment and utilization of the resource they depict, and 
in botanical, zoological, ecological and geographical 
studies as well. For classroom study and demonstra¬ 
tion their use has been wide-spread. As the signifi¬ 
cances of the different elements making up the re¬ 
source become better understood, these and other uses 
will grow. Whatever may be lost through lack of 
agreement with actual conditions after vegctational 
changes have occurred will be more than compensated 
by the increasing value of a record against which con¬ 
ditions of the future may be compared. 

Other maps of this series will be published as 
rapidly as funds become available for tliat purpose. 

H. A. Jknsen 

CALtrOBNlA PORBST AND RaNGE 

Expeeimknt Station 

SEX VARIATION IN THE UTILIZATION OF 
IRON BY ANEMIC RATS 

In the issue of Science for June 28, 1940, Dr. 
Mary Swartz Rose calls attention to our article entitled 
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**Further Evidence of Sex Variations in Utilization 
of Iron by Anemic Kats/’ and states that the Endings 
of the authors, Drs, Louise Otis and Margaret Cam- 
mack Smith, *‘were previously established by Dr. 
Helen flubbell and reported in the Journal of Nutri¬ 
tion in January, 1938, Vol. 15, pp. 91-102.” In this 
connection we would like to point out that in the 
course of an investigation using hundreds of rats, 
begun in 1935 in our Arizona laboratories on the 
homiitopoieiic value of foodstuffs, a marked difference 
in the response of male and female rats was con¬ 
sistently noted. At that time it was current practice 
in other laboratories to use male and female rats in¬ 
terchangeably, which gave conflicting results. Our 
findings were reported in a paper by Smith and Otis 
entitled “Sex Variations in the Utilization of Iron by 
Anemic Rats,” which appeared in Science in Janu¬ 
ary, 1937, Vol. 85, pp, 125-6, which was almost a 
year before the paper by Rose and HubbeU appeared. 
Also, a paper by Smith and Otis entitled “Hemo¬ 
globin Regeneration in Anemic Rats in Relation to 
Iron Intake,” which included a discussion of their 
flndi)ig8 concerning sex difference, was published in 
the Journal of Nutrition, Vol. 13, pp. 557-82, in 
June, 1937. 

We regret that in our third paper, entitled *^Further 
Evidence of Sex Variation in Utilization of Iron by 
Anemic Rats,” which is the paper to which Dr. Rose 
refers, no mention was made of the excellent paper 
of Rose and Hubbell. It would, of course, have been 
included in any complete review of the literature on 
the subject, but a review of any length is not per¬ 
mitted in Science. A more complete description of 
our iron studieii is soon to appear elsewhere. 

Mabgahet Cammack Smith 

Louise Otis 

Arizona Aoeioultural Experiment Station 


SUGGESTIONS REGARDING A PROPOSED 
STANDARDIZATION OP OSMOTIC 
PRESSURE AS A TERM 

The proposal to standardize oamotio pressure as a 
term made recently in these columns^ should meet 
with sincere approval. We believe, however, that 
such a standardization should, if possible, transcend 
the limits of one field of science. This is particularly 
necessary from a pedagogical standpoint. 

As pertinent to this suggestion we would call atten¬ 
tion to the desirability of considering osmotic pres¬ 
sure as the pressure that must be exerted on the solu¬ 
tion in order to make the escaping tendency of the 
solvent from the solution equal to the escaping ten¬ 
dency of the pure solvent at the same temperature. 
One needs further to point out that (a) the addition 
of a solute to a solvent in general lowers the escaping 
tendency of the solvent molecules and (6) the appli¬ 
cation of an external pressure in general increases the 
escaping tendency of the solvent. This treatment of 
osmotic pressure is quite generally found in the better 
elementary text-books of chemistry, in the physical 
chemistry texts and in advanced texts.* 

It will be observed that the suggested standardiza¬ 
tion includes the two generalizations regarding the 
influence of solute concentration and pressure. We 
propose (1) that the definite relation between these 
generalizations and the osmotic pressure be pointed 
out and (2) that reference be made to some general¬ 
ized term such as “escaping tendency.” 

We suggest that such an amplitlealion would im¬ 
prove the treatment of the term by increasing the 
range of applicability and by relating the phenomenon 
under consideration to others, such as vapor pressure 
effects, etc. 

W. H. Hall 

Bowling Gbekn State University 


' SCIENTIFIC BOOKS 


LIFE ON OTHER WORLDS 

Life on Other Worlds, By H. Spencbk Jones. New 
York: The Macmillan Company. 1940. 

Fob centuries man has wondered and speculated 
about the possibility of life on other worlds. Nowadays 
probably no question is put more frequently to the 
astronomer by the layman than “Are there men on 
Mars!” PercivaJ Lowell at the close of the post cen¬ 
tury thought he had evidence for the existence of 
intelligent life on Mars, Alas, the modem astronomer 
can not concede Lowell's point. H. Spencer Jones, 
Astronomer Royal of England, in his recent book, 
“Life on Other Worlds," brings a timely and autliori- 
tative account of many aspects of the problem of the 
existence of life elsewhere in the universe. 


Regardless of whether or not life does exist on the 
other planets, life can be directly observed only on the 
Earth. Life as we know it must therefore furnish a 
working definition of what shall constitute life. Com¬ 
plex molecules containing carbon have been found to 
form the basis of the structure of all living organisms 
on Earth, From the prevalence of the same physinal 

iH. 0. Eyster, Science, 92; 171-2, 1940. 
s The following list includes an example from each of 
the classes mentioned: Herman T, Briscoe: "An Intro¬ 
duction to College Chemistry," p. 267. Houghton Mifllih 
Company. W. H, JRodebush and £. K, Bodebush: "An 
Introductory Course in Physical Ohemiirtry," p* 18B. Dk 
Van Nostrand Company, G. N. Lewis and MerlS Ran- 
dallt "Thermodynamics and the Free Zhiergy of Chem¬ 
ical Substances," p. 21B. McGraw^^ Clompfar. 
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and thTOt^oui the wiivefee^ Dr. Spencer 

Jones oonaeqpently in£c^ that the formation of aimilar 
largo moleonleB with obainlike strueture and of feebly 
stable molecular groups must be possible wherever liv¬ 
ing matter is to exist, although the living matter need 
not ueoesaarily be of a type familiar on Earth. A 
study of the physical, meteorological and geological 
conditions and their evolution on the Earth make it 
evident that the requisites for the existence of life 
(especially regarding atmospheric composition and 
temperature) ore rather narrowly deilned. SjKjnccr 
Jones, discussing at length all the planets and tlie prin¬ 
cipal satellites of the solar system, finds evidence for 
vegetation on Mars, but no evidence anywhere for 
animal life. With the possible exception of Mars, the 
Eartli is, he contends, the only planet on which animal 
life can have developed. 

Speculatively the author also takes us beyond the 
solar system. Considering the nicety of conditions 
required for the existence of life, may we egotistically 
assume that we are the only men in the universe, or 
must we modestly admit that our Earth is but one 
among innumerable similar satellites to other suns? 
That, according to the Astronomer Royal, depends 
very much on how the solar system originated. Many 
theories have been proposed, but all, on careful ex¬ 
amination, have been found wanting. The most prom¬ 
ising theory requires such specialized accidental cir¬ 
cumstances that our egotism is enoourogod. On the 
other hand, he points out, the immensity of the number 
of galaxies of stars and the theory of an expanding 
universe combine to suggest that ours is not a unique 
world. 

**Life on Other Worlds” gives a fairly complete 
survey of the present state of knowledge on the sub¬ 
ject. It is fluently and clearly written. In general, 
the treatise is not only instructive but entertaining 
(notably where the fates of would-be rocket exploring- 
ezpeditions to the Moon are commented upon) and it 
is definitely provocative of thought. The reader is left 
impressed with the quantity of research in numerous 
fields of science that has been accomplished in an 
«approach to the solution of the problem of life else¬ 
where in the universe. ^'Life on Other Worlds” is 
sinoerely recommended to all astronomically and philo- 
sophieally minded laymen. For the astronomer it will 
provide an enjoyable "busman's holiday.” 

Dobbit Hovflbit 

HAKVABD OOUME OBSSaVATOftT 

MBDICINB IN AVIATION 
€httndri89 dor Imftfdhr$m0di9in* By StaomED Ruff 
and Huioavrua S*muaHOu>. viii -t-191 pp., 103 figs, 
li^pflig: Jolumn Ambrosius Barth, V^lag. 1939. 
tm pzefaoa to this book is writtoa 1^ Dr. E. 

"Chef des Bamttttswesens der deatseben Loft- 


;fahrt.” Chapter I reviews the problems which meet 
,the aviator and alpinist as higher and higher altitudes 
are reached. Chapter II oontaina an analysis of dif¬ 
ferent factors affecting the organism in high altitude: 
the low pressure of oxygen, tlie low temperature, the 
ultra-violet radiation, etc. A short review of the gen¬ 
eral i>hysiological and physical background necessary 
for understanding the special physiology of high alti¬ 
tude is given in the first part of the chapter; later 
follow descriptions of the effects on organs and func¬ 
tions and of ways for investigating and combating 
the impairing forces. Problems of practical impor- 
tanoe, as acclimatization to high altitude, high altitude 
tolerance, oxygen administration, etc., are given spe¬ 
cial consideration. Chapter III deals with accelera¬ 
tion. In this field, new as it is, the G-ermans are 
specialists in research and in the application of re¬ 
search. Centrifugal force has been studied both 
"artificially” by means of great centrifuges and “nat¬ 
urally” in various kinds of diving, “pull-outs,” “loop¬ 
ing,” etc. Air-sickness is considered in this chapter. 
Chapter IV covers the j^sychophysiology of aviation, 
especially sensory physiology. In Chapter V the rea¬ 
sons for accidents in flying are analyzed and devices 
apt to diminish them described, and in Chapter VI is 
given a short but inclusive review of the comparative 
physiology of flying. 

The book is offered as a supplementary text for stu¬ 
dents of medicine and as a source of orientation and 
information for practical men—aviators, military men, 
physicians and people interested in the problems of 
the man in the air force. Most figures, tables, curves, 
etc., are taken from German sources. An English 
translation might properly include a supplementary 
chapter or appendix containing data from American 
and other sources. A revision of the bibliography 
along the same lines also would seem advisable. 

E. Askussen 
D. B. Dill 

FATIQUE LaBORATOHY, HAaVABD Unxvebsitt 

CHEMISTRY IN WARFARE 
Ch§miatry in Warfare, By F. A. and M. S. Hes8KL 
and WkLLFOBD Martin. With a foreword by Col¬ 
onel Crosby Field and a Technical Appendix. 
New Y<»rk: Hastings House, 135 Front St. 164 
pages; numerous illustrations and diagrams; price, 
$2.00. 1940. 

This popular treatment of the subject is clearly 
and interestingly written. Its purpose is to give the 
layman a concise and reasonably comprehensive re¬ 
view of the manifold ways in which modem warfare 
is dependent upon chemistry and the chemist, with 
such Ulustrations, diagrams and collateral informa¬ 
tion 08 will enable any one to see for himself the sig- 
nifimmee of obemistry’a r51e and the indispensability 
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of the chemist in any program of preparedness and 
defense. 

The subject-matter is assembled under the follow¬ 
ing chapter headings: I. The Soldier, II. Man-made 
Man-killers, III. Machines of Modern Warfare, IV, 
Crucibles of Death (warfare with toxic ohemcials), 
and V. The Chemical Industry—America’s First Line 
of Defense. 

The book is not written for chemical or military ex¬ 
perts, and such may find minor flaws here and there 


but, in the opinion of the reviewer, it fulfils creditably 
its mission of presenting the subject to the uninitiate 
in a form which he can assimilate with ease and satis¬ 
faction and which will equip him to follow more in¬ 
telligently the war news of the day. If he is a military 
man, it will teach him something about chemistry. If 
he is a chemist, he will gain some useful elementary 
knowledge of military equipment and tactics. 

Maicstok Tattx)R Bookbt 

CoLUMHiA University 


SPECIAL ARTICLES 


A NEW CHEMICAL REACTION WITH THE 
NITROSYL RADICAL NOHi 

Many years ago I made the assumption that the 
nitrosyl radical, NOH, functions as the most important 
compound as far as the nitrogen in the synthesis of 
simple naturally occurring, carbon-nitrogen containing 
material is concerned.^ It acts as a branching-point, 
leading to several series of compounds. Tlie most im¬ 
portant organic compounds synthesized by simlight 
from KNO 2 and metliyl alcohol or formaldehyde, 
wliich wo have analyzed, are fomhydroxamic acid, 
NOH 

/ 

H—C , and formaldoxirae, CIl 2 = NOH. 

\ 

on 

It was of special biochemical interest and impor¬ 
tance to find other reactions invoIWng nitrosyl. It was 
to be assumed that the strongly paramagnetic radical, 
NOH, would combine with inserted paramagnetic ethy¬ 
lene groupings which are present in the benzene ring 
and in many substituted benzene compounds. 


In this publication I will demonstrate that two 
groujjs, namely, NO and Oil, can be substituted in 
benzene in a new, amazingly simple way at ordinary 
temperature. I will further try to elucidate the mecha¬ 
nism of the new chemical reaction with the radical 
NOH—a chemical process which will have a wide ap¬ 
plication in chemistry. 

Exp. 1 

0.5 g freshly prepared yellow cuprous hydroxide, CuOH, 
is suspended in 200 cc dist. water in whieli 0.5 g KNOs 
is dissolved (pll 9.9). Purest benzene is added and the 
solution well stirred. With dilute hydrochloric acid the 
pH is now adjusted to 2.5 and then 1 cc Merck superoxol 
is added. The pale yellowish color changes immediately 
to pink and becomes deep rod after longer stirring. The 
deep red o-nitrosophenol coppersalt (IV) forms o-nitroso- 
phenol (III) on acidifying with HCl which can easily be 
extracted with petrol other. The petrol ether solution is 
a beautiful green. 

Exp. 2 

0.6 g KNOa and 1 g cupric nitrate are dissolved in 200 
cc dist. water (pH = 5.6). Purest benzene is now added 



In my recent experiments with hydroxylamine- 
hydrochloride, copper ions and benzene,^ nitrosophenol 
copper salt (IV) was easily formed by autoxydation 
of the reaction mixture or still better by adding hydro¬ 
gen peroxide. This remarkable reaction has since been 
successfully applied by us to many aromatic hydro¬ 
carbons and to a great number of substituted benzene 
compounds, of which more will be said in another 
journal. 

1 Part of tho lecture presented at the A.A.A.S. eym- 
posium at Gibson Island, Maryland, July 22-26, 1940. 

a Collected literature of tho subject: Oskar Bandisch u, 
Iiors A. Welo; Chem. jjev., Vol, 16, no. 1, 1934. 

8 Naturtcisscfuscha/ten, 27: 768-9, 1989; Chen. Ah- 
etraoU, 34: 1976, 1940. 


to tho pale green solution and the whole mixture well 
stirred. On adding 1 cc Merck's superoxol the color re¬ 
mains green but becomes only a little darker. Now 0.5 g 
iso-ascorbic acid (or vitamin C) is added. The color im¬ 
mediately clianges to pink and becomes deep red on fur¬ 
ther stirring (pH = 3.4), thus forming again o-nitroso- 
phenol coppersalt (IV). 

Exp, S 

0.5 g freshly prepared cuprous hydroxide is suspended 
in 200 ce dist. water in which 0.6 g benzene-sulfohy- 
droxamic acid was dissolved (pH = 4.4), Purest benzene 
is added and the whole mixture well stirred. The pH is 
now adjusted to 2.9 by adding dilute hydrochloric acid. 
The solution quickly turns pink by autoxydaikm. By 
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adding 1 cc Merck 'a anperoxol a deep red color imme- 
diateljr appears. After one hour stirring, the rod solution 
is acidified with dil. HCl and extracted with petrol other. 
The now deep green petrol ether contains pure o-nitro- 
Bophenol. The aqueous layer remains deep rod. It con¬ 
tains coppersalt of o-uitroHupheuoi sulfinic acid (sec 
exp. 4), 

Exp, i (without hengene) 

0.5 g cuprous hydroxide is suspended in 200 cc dist. 
water in which 0.5 g benzene suLfo-hydroxamic acid was 
dissolved (pH = 4.4), The pH is now adjusted to 2.9. 
After putting 1 c<i Merckxs suporoxol in the woll-agitatcd 
solution, the brownish liquid turns deep red with a violet 
tint. After one hour, tho liquid is acidified with HCl and 
shaken with petrol other. Nothing goes into the petrol 
ether and it remains colorless. With ether, howwcr, the 
o-nitrosophenol sulfinic acid can bo extracted. Tho yel¬ 
lowish green ether solution gives characteristic colors with 
nmuy metals, just like the free o-nitrosophenol. Deep red 
copper, green ferrous, greyish brown cobalt, red nickel and 
red mercury salts are formed. 

From Uie four experiments described, one can nolitxi 
that the radical, nitrosyl, has been formed in three dif¬ 
ferent ways—(1) oxidation of NH 2 OH • IICl with 
cupric ions, forming cuprous ions; (2) reduction of 
IINO 2 with cuprous ions; (3) NOH released from 
benxeuesulfo-hydroxamic acid by adding copper ions 
plus HaCa- 

In experiment 3, the NOH is partly captured by tho 
benzene present in the reaction mixture and, therefore, 
o-nitrosophenol copper besides red o-nitrosophenol 
sulfinic acid copper is formed. On acidifying, the 
o-uitrosophenol goes easily into petrol ether while the 
free o-nitrosophenol sulfinic acid is only soluble in 
ether or ethylacetate. 

In experiment 4, the NO and OH substitute hydro¬ 
gen atoms in the benzene ring of the formed sulfinic 
acid (the exact position of the chelate NO-OH group¬ 
ing will be later determined). 

Without going into detail here as to the mochanisni 
of the reaction, I assume that primarily botli NOH 
and benzene (toluene, ethylbenzene, xylene, etc.) are 
coordinately linked to the cuprous ion and thus acti¬ 
vated by rearrangement of the the electronic system. 
Tho whole reaction occurs, so to say, in the inner, 
sphere of the Werner copper complex, which might be 
a cuprous or a cuprous-cupric complex. However, 
only the cuprous central atom of the complex seems 
to be able to link benzene coordinately. On oxidation 
to the cupric form it is again released. The reaction 
between the activated benzene and nitrosyl could be 
written schematically in the following way: 

Compound II is autoxidizable and forms Compound 
III, The cuprous-ouprio complex is stable only in a 
small range of pH (2.1-4), and in this pH range the 
best results are obtained. Addition of small amounts 
of acetone or ooetonylacetone to the reaction mixture 


prevents the formation of o-nitroaophonol from ben¬ 
zene entirely. By using the new reaction, we have al¬ 
ready synthesized about sixty new o-nitrosophenol 
compounds, all of which show the characteristic of the 
chelate grouping, ortho NO-OH, towards metals. At 
the same time many interesting properties are devel¬ 
oped by the different substitutes in the benzene ring 
in different (o.m.p.) positions of which we will have 
more to say in niiothor paper. Baudisoh 

New Yoek State Research Institute or 
THE Saratoga Spa, Saratoga Springs, N. Y. 

THE FUNCTIONS OF DIPHOSPHOTHIA- 
MINE (PHOSPHORYLATED 
VITAMIN Bi) 

In 1937, Lohmann and Schuster' identified cocar- 
hoxylase as diphos]>liothiamiiie. This important dis¬ 
covery, eou])led with U»e work of Peters and his col¬ 
laborators* on the necessity of vitamin for oxida¬ 
tion of pyruvate by the brain of avitaminotic pigeons, 
brought one more vitamin within the group of enzyme 
components. Soon after Lohmanii’s discovery, Lip- 
mann® demonstrated that diphosphothiamine is one 
of the components of a-ketonoxidase, and Barron and 
Lyman* found that diphosphothiamine acted in animal 
tissues and bacteria os a catalyst not only for the de¬ 
carboxylation and oxidation of pyruvate, but also for 
its dismutation. 

Tho mechanism of this cataly.sis is still unexplained. 
It does not seem to be a reversible oxidation-reduction 
system, as ribofiaviue and nicotinic acid derivatives 
were shown to be, although such a theory was sug¬ 
gested by Lipmaun.* In fact, a comparative study of 
the rates of reduction and reoxidation of thiamine 
and diphosphothiamine has shown that the vitamin 
becomes with phosphorylation more resistmit to the 
action of reducing and oxidizing agents (Barron and 
Lyman®). Nor does it seem to act according to Lan- 
genbeck^s theory,^ for Stern and Mel nick® have pre¬ 
sented evidence against a “Langenbeck cycle/^ involv¬ 
ing the amino groups in the pyrimidine ring. The 
multiple catalytic functions of diphosphothiamine sug¬ 
gest the possibility that it acts by forming the integral 
part of the activating protein of the enzyme systems 
concerned witli the activation of pyruvate. Once the 
pyruvate is activated, it may react with catalysts for 
its oxidation, reduction, disinutation or condensation. 
This hypothesis need not postulate reversible oxida- 

1 K. Lohmann and P. Schuster, Biochem, ZHis., 294: 
188 1937 

^ B. A. Peters, Chem. Wcelchladt 34: 26, 1937. 

Lipniann, Nature^ 140: 25, 1937, 

* E. S. G, Barron and 0. M, Lyman, Jour, Biol. Chetn., 
127: 143 1939. 

5F. Lipmann, Nature^ 138: 1,097, 1936. 

0 E. 8. G. Barron and C. M. Lyman. To be published.. 

’ W, Langenbeck, Ergeh, Enzymf orach,, 2: 314, 1933, 

0 K. G. Stern and J. L. Melnick, Jour, BiaL Chem,, 131: 
597, 1939. 



338 


SCIENCE 


9£; Ko. 2989 


tion-redtiction; it predicts, oja the other hand, more 
catalytic functions for the vitamin than those hitherto 
known. 

To test the validity of this hypothesis, experiments 
were performed with white rats fed with a vitamin 
deficient diet. The deg:ree of deficiency was followed 
by the loss of weight and by the determination of blood 
pyruvate. Rats fed with the same diet plus added 
vitamin were used as controls. 

The mechanism of the aynthe.sis of carbohydrates 
from pyruvate by liver slices, a synthesis discovered 
by Benoy and Elliott/ was first studied. If sutdi a 
synthesis starts with the formation of phosphopy- 
ruvic acid from pyruvate and fumarate, aerobically: 

Pyruvate + fumarate + H3PO4 + , 0 ,—► 

Phosphopyruvate + 4 CO3 + 2 BaO, 

PhosphoryJated vitamin may accelerate tbe synthe- 
fiifl of carbohydrate by activating the pyruvate in this 
primary reaction. Kidney slices of normal rats syn¬ 
thesized 9.93 mgs of carbohydrate per gram of fresh 
tissue in the presence of pyruvate (372 per cent, in- 
cniase over the control) and 11.6 mgs in the presence of 
pyruvate i)lus fumarate (452 per cent, increase); the 
addition of vitamin did not increase these figures. 
Kidney slices of avitaminotic rats, on the other hand, 
synthesized only 5.35 mgs of carbohydrate with pyru¬ 
vate (a 46 per cent, decrease compared to the control) 
and 5.15 mgs with pyruvate plus fumarate (55 per 
cent, decrease); on addition of vitamin Bj there was a 
synthesis of 11,86 mgs of carbohydrate. In other 
words, vitamin restored to normal the rate of car¬ 
bohydrate synthesis by the kidney slices of avita¬ 
minotic rats (Table I), 


TADLK I 

STNTUBaiB OF CABBOUTDOATB BY BaT KiONKY SLICBS* 


Added substrate 

Mgs glucose per gai fresh tissue 

Normal 

Avitaminotic 

No substrate . 

2.10 

2.64 

Pyruvate (Pyr.) . 

9.93 

5.35 

Pyr. + fumarate . 

1X.20 

5.15 

Pyr. + fum. + Ba . 

11.20 

11.86 


* Incubated for 3 hours at 88* In NaHCOt'Elnger butter 
with Oi: C0« as sae phase; pH, 7.4. The valuea ^ven are 
average values of several experiments, ^ruvate, 0.08 m.M.; 
fumarate, 0.04 mM; vitamin Bi, COy or 50 mlcrograms. 

The next reaction studied was the formation of 
citric acid by pyruvate and oxaloacetic acid, a reac¬ 
tion discovered by Knoop and Martins;'® 

Pyruvate + Oxaloaeetate + i Or^ltrate + 00,. 
Phosphoiylated vitamin may accelerate the syn¬ 
thesis of citric acid by activating the pyruvate which 
takes part in this reaction. Chopped heart of control 

® M, P. Benoy and K. A. 0. KUiott, Bioohem, Joar., 81: 
1,268, 1937. 

F. Knoop and 0. Martins, iSeits, pHytiol. ohem,, 242; 
1, 1936. 


rats produced 3.32 rugs of citric acid after 30 minutes’ 
incubation with pyruvate and mniate (malate goes 
readily into oxaloaeetate) and 3.39 mgs on addition of 
vitamin B^. When fumarate was used instead of 
malate, there was 20 per ($ent. less citric acid formed. 
The synthesis of citric acid by the heart of avita¬ 
minotic rats was decreased by 50 per cent, with pyru¬ 
vate and malate and by 73 per cent, with pyruvate 
and fumarate as substrates. The lock of increase 
in the synthesis of citric acid on addition of vitamin 
Bj must be attributed to lack of its phosphorylation 
during the short time of its incubation. In fact, when 
rat kidney slices of avitaminotic rats were incubated 
with vitamin B, previous to the addition of sub¬ 
strates, there was an increase of 35 per cent. (Table 
II). 

TAl^LB II 

Synthksis of CiTttic Acid by Chopped Heart and Kidney 
Slicks of Rats* 


Added substrate 

Mgs citric acid ]>er gm 
fresh tissue 

N ^rmal A vi taml not! c 

Heart—No substrate. 

None 

None 

Pyr. + malate. 

S.32 

1.61 

Pyr. + malate + Bi ... 

3.39 

1.65 

Pyr. + fumarate. 

2.64 

0.75 

Pyr. + fumarate + B* . 

2.76 

0.07 

Kidney—No substrate. 


None 

Pyr. + malate. 


O.tJO 

Pyr. + malate + Bi ... 


0.81 


* Incubated for 30 minutes at 38* In phoaphate-lUDger; pH. 
7.4; 0* as phase; pyruvate, 0.134 m.M; l^nmiate and 
fumarate 0.186 mM. Total volumes 3 cc. 


These in vitro experiments show that the synthesis 
of carbohydrates and of citric acid with pyruvate as 
one of the substrates is diminished in tissues from 
avitaminotic rats, and is increased on addition of vita¬ 
min Bj. They are offered as evidence for our view 
that vitamin is a catalyst not only for the oxida¬ 
tion and decarboxylation of pyruvate but also for 
many other reactions where pyruvate is one of the 
reacting substances. 

E. S. Guzmak BAsaoK 
Carl M. Ltmak 

XJnxvbksitt or Ckicaoo 

B10BX.BCTR1C POTBMTJAL AS INDICATOR 
OF OVULATION IN THB HBN 

Ilf order to discover bioelectric potential differenees 
connected with the physiology of normal reproduciioa 
in the mature fowl a D. C. millivoltmeter' was applied 
to laying hens. The possibility of recovering the egg 
easily, as well as the fact that Ihe fowl has only oae 
functional ovary, made ibis species particulaily suit¬ 
able for the experiment. 

While the experiments are still under way, some pre- 
Ikninary findings can be reported here, 

1 Modification by Ihr. R. Parmoitcr oi Burr, Ktas^ X«ae 
appsratnc* 













OotOBKE 11 , 1040 


SCIENCE 


389 


Using silver silver-chloride electrodes in saline solu* 
tion as a medium of contact, two laying hens >vere 

TABLE 1 

BiOKuacTBic Potential OirKEUHNCB in 2 Latino Hens at 
Diri^B&BN'r Staobs or Rbproduction 


Ben 

Pate 

Hour 

Lastesg 

MV Next PKR 

S 

June 0 

1: 15 p.m. 

1 : 00 P.M. 

- 3.8 



1:26 “ 


— 20.6 June* 7 noon 



1:35 “ 


-^19.0 


June 7 

2:00 

12 noon 

- 11.8 


“ 8 

10: IOa.m, 


- 19.8 



11 :D0 

10 : 40 A.M. 

-18.4 



11 :10 ** 


- 9.2 



11:20 « 


4 41.0 June 0 noon 



11:22 *' 


+ 9.2 



2 : 26 p.M, 


2.6 


June 10 

3:00 '* 


- 1.6 


“ 14 

2:30 “ 


- 2.1 

I. 

June e 

1 ; 10 p.M. 

12; 20 P.M. 

^ 0.3 



1 : 20 “ 


- 0.3 



1 :30 “ 




June 7 

1:40 “ 


-10.6 



1:66 “ 


-10.5 


June 8 

10 :30 A.M. 

8 : 00 A.M. 

- 10.6 


“ 10 

2: 60 P.M. 

2 : 20 P.M. 

-54.2 Juno 11 





1 : OO P.M. 



2 ; 65 “ 


-50.4 


June 14 

3:00 


4 4.2 no e^g 


“ 17 

2:30 



tested in their potential difference between the two 
aides of the abdomen. Table I gives the results of the 
test. 

The non-ovulatory potential corresponded closely to 
the potentials of other species (pig, man, goat and 
dog) and there was a violent rise in potential differ* 
enoe at the time when ovulation must Imve occurred 
according to Warren and Scott (1934).® Tests were 
made frequently from the moment when an egg was 
laid to several hours afterward, and the peak in poten¬ 
tial was found forty minutes in one case, twenty-five 
minutes in another case, and thirty minutes in the third 
case after oviposition. In both cases the ovum was 
recovered, that is, both hens laid eggs about 24 hours 
following their high potential. Two hours after ovula¬ 
tion it had reatdied normal, non-ovulatoiy levels. 

While these results have to be repeated on a larger 
scale, it is hoped that some clue will be found as to the 
direction of the potential in connection with the one¬ 
sided ovarian function in the hen. So far, most read¬ 
ings have had negative values, but not all of them. 

M. Ai/tmann 

Cornell Univerbitt 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THERMOSTATIC CONTROL 

The few essential parts required arc shown in tlic 
accompanying circuit diagram. It will be noticed 
tbnt no batteries are needed, since the device is com¬ 
pletely A.C. operated. 

A dual triode tube of the 6A6 type (or equivalent) 
is employed with the plates and grids connected in 
parallel. In this circuit the tube acts as a half-wave 
grid-controlled rectifier. By the use of a bleeder resis¬ 
tor across the A.C. plate supply voltage the grid re¬ 
turn through the thermoregulator circuit, TR, may be 
adjusted to such a value that the grid voltage becomes 
of sufficient magnitude in phase with the plate voltage 
to operate the relay, due to the rectified cathode cur- 
r^t. The condenser stores sufficient energy and pro¬ 
duces enough lag to keep the relay from chattering. 

Any sensitive relay that will operate on 15 ma, or 
less and having from 2,000 to 5,000 ohms may be used. 
The circuit requires but one preliminary adjustment. 
Short the input (TR) leads and, starting from point 
A, move tap P along the bleeder resistance toward B 
until enough current flows through the relay coil to 
make it close. To insure rdiability it is well to move 
P a little beyond this point. An alternative method 
is to merely insert a mUliammcter in the plate lead 
at X and adjust P until the current reads that value 
specified for the type of relay need. 

A type M relay of 2,000 ohms was used in 

one ntodel of this device* It has been operating a 


6A6 



s D. 0. Warren and H. M. Scott, Soienob, 80 1 461-462^ 
1934. 
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heating unit in an incubator for over 50 days con¬ 
tinuously or more than 1,200 hours without any failure 
or servicing. This relay is capable of handling up to 
500 watts. However, from past experience the writer 
prefers the use of a mercury type relay switch for 
control of powers exceeding 300 watts in order to 
eliminate contact difficulties. 

Another model of this device made use of an “Allied” 
type relay (2,500 oluns). There arc many other 
equally suitable makes available. The control tube 
operates such relays, whose single pole double throw 
contacts then operate a power control relay of the 
mercury tube type. 

With either of the two arrangements mentioned the 
contact combination of the relays allows for cither on 
or off control. The circuit will respond even with 
poor contact at the input. Grasping one input con¬ 
nection in each hand allows sufficient conductivity to 
operate the relays. 

The complete parts, including the small high resis¬ 
tance control relay, can be secured at a cost of about 
four dollars. Needless to say the mercury or power 
control type of relay entails additional expense and 
determines the successful operation of the device where 
considerable power is involved. 

The choice of thennoregulator to be used with this 
device is dictated by the sensitivity of control desired. 

Charles Butt 

Princeton Universitv 

USE OF SODIUM THIOGLYCOLLATE IN 
CULTURING LARGE VOLUMES OF 
ANAEROBIC BACTERIA 

In many of tlie present problems concerning the 
anaerobic bacteria it is desirable to grow large quanti¬ 
ties of various strains or species. Examples of these 
include the production: of cells for antigenic analysis; 
of toxins of the tetanus or gangrene organisms, par¬ 
ticularly when toxoid is to be prepared for active im¬ 
munization; and of cultures fdf studies of sugar 
fermentation mechanisms or other physiological prop¬ 
erties. Except for the latter problems, often the 
medium employed is a complex meat infusion with 
particles of meat, and precautions are taken to inocu¬ 
late the medium immediately following sterilization, 
and other procedures, amounting almost to a ritual, 
are followed. Since some of the most important 
disease-producing anaerobes are among the group re¬ 
quiring strict anaerobic conditions for growth any 
simplification of the technique of culturing these or¬ 
ganisms is welcome. In this regard the recent 
announcement by Brewer^ of the use of sodium thio- 
glycollate as a reducing agent to be used in fluid 
media, without vaseline or other protective seals, in 
the cultivation of anaerobic bacteria is of considerable 

1J. H. Brower, Jour, Baot, 39: 10, 1940. 


interest. This compound, a stable salt of thioglycollic 
acid which may be added to a medium prior to auto* 
claving, appears to possess advantages over other 
chemical agents which have been proposed. 

We have been interested in the production of cells 
for antigenic analysis of Clostridium oedematiena, 
which is one of the more strictly anaerobic species in 
contrast to Cl. welchii. The medium used consisted of 
beef heart infusion broth® plus 0.6 per cent, glucose. 
This medium is autoclaved in 125 cc amounts in 6 oz. 
oval prescription bottles closed by screw caps. These 
are inoculated with 2.0 co of an active meat culture. 
Successful transplants are possible (and failures with 
this group are not infrequent) only if the medium 
is inoculated immediately following autoclaving. With 
the addition of 0.1 per cent, sodium thioglyoollate® 
and 0.01 to 0.05 per cent, agar to this medium we 
have experienced no failures in several hundixjd trans¬ 
plants. Further advantage is gained by the fact that 
the necessity for the immediate inoculation is avoided 
and the medium, maintaining a reduced state, is satis¬ 
factory for those strains which have a prolonged log 
phase. 

Although our expei'ience has been less extensive with 
these we have found the thioglycollate of value in cul¬ 
turing strains of Cl. welchii, Cl. septicum. Cl, oedema- 
toides, CL tetani and Cl. parabottdinum. These pre- 
Jiminai*y results confirm the claims made by Brewer^ 
that sodium thioglycollate may have considerable value 
as a reducing agent, and it is recommended for trial 
to those engaged in problems whicli necessitate the cul¬ 
turing of large volumes of anaerobic bacteria. Further 
studies on specific uses of sodium thioglycollate are 
in progress and will be reported in later communica¬ 
tions together with a consideration of the dehydrated 
medium also proposed by Brewer. 

L. S. McClung* 

The Harvard Medical School 

2 L. B, McCluiig, Jour. Boot., in press. 

a Supplied by the Baltimore Biological Laboratories, 
Baltimore, Maryland. 

^ Fellow of the John Simon Chiggenheim Memorial Foun¬ 
dation, 
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With the xetum of peaceful oonditiona following 
Americans wars with England, the energies of the 
people were soon directed intensively toward the de¬ 
velopment of the natural resources of the country 
and to the extension of its western frontier. An 
awakened sense of nationality and destiny, as well 
as a sense of the immeiisity of the task of material 
exploitation, had be,gan to influenee all classes. 

As a rooent hlatorian has pointed out; 

Over the mountains the groat valley two thousand miles 
wide, with its unified Hver systems four thousand miles , 
long, opened an empire suoh as man had never seen. 

1 Head at the luncheon of the alumni of tho Johns Hop¬ 
kins tTnivorsity in attendojusO at Uie meeting of the Amer- 
Chemical Society in tSachmaU, Ohio, April 8-13, 


This intensive concentration of the nation’s efforts 
toward the discovery of our natural resources and to 
the development of economio methods for their utilina- 
tion in the arts naturally led to the creation of an 
urgent demand for trustworthy sources of information 
concerning the latest discoveries in both pure and 
applied science. 

It was to meet this gi*owing nec*d that IBenjamin 
Silliman, professor of chemistry and natural history 
at Yale College, founded the American Journal of 
Soienoe and Aris in 1819. 

This journal may justly be regarded as the fore¬ 
runner of all American scientific periodicals. In the 
first number of the journal, Silliman outlined the scope 
of his projaited periodical in these historically signifl* 
cant words: 
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This journal is intended to embrace the circle of the 
Physical Sciences, with their application to the Arts, 
and to every useful purpose. It is designed as a deposit 
for original American Communications; it will contain 
also occasional selections from Foreign .Journals, and 
notices of the progress of Science in other countries. 
Within its plan arc ombrnced Nahtral Sis tor in its 
throe great departments of Mineralogy, Sotany and Zool¬ 
ogy —as well as Chemistry and Natural l^hilosophy and 
their various branches along with Mathematics, pure and 
mixed. It will be a leading object to illustrate Amcricon 
jV'alarol History, and especially our Mineralogy and 
Geology. The Applications of these sciences arc ob¬ 
viously as numerous as physical arts, and physical wants; 
for no one of those arts or wauls can be named which 
is not connected with thorn. WhiJo science will bo cher¬ 
ished for its oivn sake and with due respect for its own 
inherent dignity, it will bo omployed ns the handmaid to 
the arts. Its numerous applications to Agriculture, the 
earliest and most important of them; to Manufactures, 
both mechanical and chemical; and to Domestic Economy, 
will bo carefully sought out and faithfully made. 

With this ambitious program, Sillimaii^s journal 
made its appearance as America's first scientific peri¬ 
odical and, lor one hundred and twenty years, it has 
continued to maintain its position as the dean of 
America's scientific journals. The pages of the early 
numbers of tliis journal afford a bird’s-eye view of 
the state of scientific learning in the United States 
during its formative period, while the names of many 
of its scientific pioneers, along with an account of 
tiieir experiments, furnish a wealtli of interesting read¬ 
ing for the scientific historian. 

Upon the death of Benjamin SiJliman in 1853, his 
journal was carried on under the editorial supervision 
of his son, Benjamin Sillirnan, Jr., with the coopera¬ 
tion of James and Samuel Dana as co-editors. 

The rapid growth of the country, together with the 
corresponding development of science, both pure and 
applied, ultimately compelled the editors to confine 
the scope of Sillirnan's journal articles dealing 
solely with pure science. With this restriction of 
scope, the title of the publication was changed to the 
American Journal of Science. This change of policy 
may be regarded as marking the beginning of the 
process of journalistic segregation which has since 
that time proceeded at an ever accelerating pace. 

Prior to 1879, several sporadic attempts had been 
made to establish a journal devoted exclusively to 
chemistiy. Thus, in 1813, a single volume of scientific 
memoirs was issued by the Columbian Chemical So¬ 
ciety, while from 1870-1877, a periodical known as the 
American Chemist was edited by Charles F. and Wil¬ 
liam H. Chandler. This may properly be regarded 
as the first chemical periodical in America. 

Although the American Chemical Society had 
^already been organized in 1876, the first number of its 


journal did not appear until three years later, while 
it was not until 1893 that regular monthly numbers 
were issued. 

Edward Hart had, in 1887, established the JourwA 
of Analytical Chemistry; the title of this periodieal 
was changed four years later to the Journal of Ana¬ 
lytical emd Applied Chemistry. This journal was «ub- 
fiequentiy merged with the Journal of the Amsrioan 
ChemicaX Society in 1893, at which time its editorial 
supervision was entrusted to Dr. Hart. 

Shortly after delimiting the scope of the American 
Journal of Science, its editorial staff took a further 
step which was destined to mark the beginning of a 
new era in American chemical publication. 

The Johns Hopkins University had only recently 
opened its doors, and its chemistry department, under 
the direction of Ira Remsen, soon became a veritable 
Mecca for graduate students of chemical science. 
Shortly after assuming the chair of cliemistry at 
Williams College, prior to coming to Baltimore, licm- 
sen had begun to send papers embodying the results 
of his experimental researches to the American Jour¬ 
nal of Science. After coming to Baltimore Ins chemi¬ 
cal contributions to this journal steudOy increased 
until, in 1879, the editor, Janies D. Dana, bei^oming 
alarmed at their number, was obliged to decline any 
farther material from the Johns Hopkins laboratory. 
Referring to this incident in later years Remsen wrote: 

In a short time my mauuscript was returned with the 
statement that it woiild be necessary to find some other 
place to publish my articles, as they seemed too highly 
specialized for a journal of general science. Professor 
Dana very kindly suggested that I start a journal myself. 
After corrospoiuUng with the leading workers in chem¬ 
istry with discouraging as well as encouraging results, I 
decided to act upon the suggestion, and early in 1879 
tho first number of the American Chemical Journal was 
issued. 

Thus, it came about that after sixty years as 
America’s leading scientific periodical, the American 
Journal of Science found it impossible any longer to 
afford unrestricted space for the constaJitly increasing 
number of chemical papers submitted for publication. 
History was again repeating itself; for just as in 
18.19, following the country’s struggle for indepen¬ 
dence, the American Journal of Science had come into 
existence to meet the need for a source of information 
in the field of general science, so in 1879, following 
the dark days of civil conflict, Remsen established the 
American Chemical Jowrml as a medium of publica¬ 
tion for the rapidly multiplying papers resulting 
from the awakening of American institutions of learn¬ 
ing to the importance of chemical research. 

The task of launching a journal of this nature was 
an undertaking calling for both courage and wisdom. 
In assuming this task Remsen was undoubtedly 
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spirod by the memories of his idol and one-time teacher, 
Liebig, of whom he later wrote: 

It was my good fortune to come under the influence of 
Liebig in my early years as a student of chemistry. For 
a full academic year I had the privilege of sitting at his 
feet and hearing him expound the elements of chemiatry. 
1 also came to know him, as a youth may know a master^ 
and this association has been the chief inspiration of my 
life. Liebig impressed ino so strongly that I liave been 
led to study his life more carefully tlian I have ever 
studied any otliCr life. And the more I have studied it 
the more sfrongly I have been impr^jssed. 

During his student days in Germany, Remsen had 
read through the entij’e Annalen der Cherniy and thus 
quite unconsciously there had been imprinted on his 
mind a pattern of scientific journalism worthy of sub^ 
sequent einiilation. In fact, in the establishment of 
the American Chemical Journal we may well believe 
that Remsen treasured tlie secret hope that his journal 
might ultimately become the American Amialen. 

Inspired by such an ambition and qualified by ex¬ 
perience, both in teaching and research, Remsen's suc¬ 
cess as an editor was practically assured. Any doubts 
which he may have felt in this new undertaking were 
soon dispelled by the enthusiastic reception the journal 
retajived from imaubers of the chemical profession both 
at home and abroad. In referring to the early days 
of the journal, Hemsen WTote: 

The editor of the new journal w^aa entirely inexperi¬ 
enced in the work that devolved upon him, and he owes 
much to the wise counaol and friendly oo-operation of 
Professor Dana. At first, six numbers a year were pub¬ 
lished and there were many times when there was difficulty 
in filling these. By 1889 the supply of material had 
increased to such an extent as to lead to an enlargement. 
Aft-er this for seven years, eight numbers a year w’ere 
issued. Beginning in 3896, ton numbers a year were 
issued; and, finally, in 3899, the Journal bwwime a jnonthly 
publication, and even then it w^as found difficult at times 
to take care of all the material tiiat was sent in. 

That be was gratified by the success of his journal¬ 
istic venture is refiected in a letter sent to his wife soon 
after the appcaranco of the first number of the periodi¬ 
cal. He wrote: 

Yesterday I worked all day on matters connected with 
the Journal. I enjoy the work as proof is coming in 
every day, and it is really delightful to soo the thing 
growing from day to day, I take a genuine pride in it. 

professor Remsen never relinquished the editorial 
supervision of his journal, despite ever-increasing offi¬ 
cial duties. Even when, as president of the Johns 
Hopkins University, the employment of an assistant- 
editor became necessary, ho never wholly delegated his 
editorial duties to other hands, The meticulous atten¬ 
tion given by him to his editorial duties have been 
entertainingly recalled by one of the assistant editors 


during this period. From these recollections we are 
privileged to catch a glimpse of that fabled retreat, 
‘^the editorial sanctum,” of which the poet has written: 

Who would not be an editor.—^To write 
The magic *we' of such enormous might; 

To be 80 great beyond the common span 
It takes the plural to express the man; 

Wliile from these recollections we learn that the 
force of the editorial “we” was frequently invoked, at 
the same time we find that throughout the administra¬ 
tion of his office as editor he was never unreasonable 
or dictatorial. He was insistent upon extreme care 
and promptness in correcting proof and was wont to 
become quite impatient with authors who would not 
promptly read and return their galley proofs. He 
often said that one great trouble with young chemists 
with their first papers in type was that they wanted to 
show the pi’oof to all their frierula without regard to 
the necessity of returning it to the editor without delay. 
Before Rung sent to the printer all copy was reread 
and carefully corrected, while particular attention was 
given to the observance of certain editorial conven¬ 
tions such as the proper use of the suffixes “in” and 
“ine.” Instinctively an adept in the use of unambigu¬ 
ous, incisive English, Remsen^s natural ability as a 
writer had been bo wln.dted by experience as an author 
and lecturer that, when he assumed the role of editor, 
he had become a veritable master in the use of his 
native tongue. 

It is not surprising, therefore, to find him debating 
\vith one of the professors in the department of En¬ 
glish at Johns Hopkins as to whether one should 
write “20 grams or “20 grains were taken.” He 

w'us also very particular as to correct orthography and 
on one occasion remarked: “A man is not a citemist 
until he learns how to spell guaiacol I” 

It should be pointed out that he by no means ac- 
c<^pted evmything that was submitted to him for pub¬ 
lication. Even at the risk of incurring the resentment 
of some of his would-be contributors, Jm consistently 
refused material which might tend to lower the high 
standard he had established for his journal. It should 
be repeated, however, that notwithstanding Rcinsen^s 
insistence that authors must strictly conform to certain 
fundamental editorial nilcs and conventions udiich he 
had established, he was never unreasonable or incon¬ 
siderate in his editorial requh'ements. In fact, one 
who assisted him in his editorial labors has said of 
him, “Dr. Romson, if anything, leaned backward in 
his efforts to be fair' and absolutely impartial.” 

Thus it came about that the American Chemical 
Journal was soon regarded, both in this country and 
abroad, as one of the important chemical publications 
of its time. It has been justly appraised by Professor 
W. A. Noyes as “The first really scientific journal of 
research chemistry in America.” 



Mi 

One needs oiily to scan its pages to find among its 
contributors those whose names constitute the honor- 
roll of American chemistry during the last quarter of 
the nineteenth century. 

In 1915^ upon the completion of the fiftieth volume, 
the American Chemical Journal was merged with the 
Journal of the American ChemicAil Society, This 
action was taken with Remsen’s unqualified approval. 

In referring to this eventful step, the retiring editor 
said; 

For a number of years the American Chemical Journal 
contained the principal original contributions that came 
from this country. It flourished beyond my expectations, 
but within the last few years it became evident to me 
that the journal of our society was coming more und 
more to be looked upon by American chemists as the best 
medium of publieutiun of their contributions and, some' 
wliat reluctantly and with a sacrifleo of sentiment, I 
transferred my Journal to the tender mercies of the 
Society in full confldonct) that the interests of American 
chemists would, on the whole, bo better served by con> 
solidatlon than by separate existences. 

And then he added with characteristic modesty: 

I tJilnk it probable that the American Chemiaal Jour- 
nal, especially during the early years of its existence, 
exerted a stimulating influence upon chemical research in 
America, but no one can measure the influence, and it is 
perhaps idle to refer to it as a possible factor. 

After having served for nearly a decade as editor of 
the Journal of the American Chemical Society, Dr. 
Hart was succeeded by Dr. William A. Noyes. It 
should be noted that both of these men had pursued 
graduate work at the Johns Hopkins University under 
Remsen. The former, who enjoyed the distinction of 
having been one of the first to receive one of the 
coveted graduate fellowships in chemistry at Balti¬ 
more, received his degree in 1879, while Dr. Noyes 
earned his doctorate three years ' 

When the American Chemical Journal was incor¬ 
porated with the Journal of the American Chemical 
Society we may well })elieve that Remsen felt no uncer¬ 
tainties as to the future welfare of his child on sur¬ 
rendering its editorial management to his former 
pupil, Dr. William A. Noyes. 

In 1917, after fifteen years of distinguished semce 
as editor of the journal of the society Dr. Noyes was 
succeed<?d by Dr, A. B. Lamb, the present editor. By 
this act the editorial mantle of Remsen and two of his 
pupils, Hart and Noyes, was transferred to the shoul¬ 
ders of a son of Harvard. It is scarcely necessary to 
point out that the traditions of former years arc being 
cherished ns a worthy heritage and despite the fact 
that “New conditions teach new duties,” and although 
“Time mokes ancient good uncouth,” even so our 
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journal continues to reflect the lofty aims of ita 
founderB. 

With the dawn of the twentieth century Ihe need for 
an American Centrcdblat had become apparent and, 
ultimately, in response to the desire of many of its 
members, the society inaugurated in 1907 the publiea* 
tion of Chemical Abstracts> Here again the editorial 
supervision of this new periodical was entrusted to tw6 
“Hopkins” chemists; initially to Dr. Noyes and sub¬ 
sequently to Dr. A. M. Patterson. 

The day in American history was fast passing wlien 
a chemist could enjoy the distinction of knowing some¬ 
thing about everything in his science and in place of 
this more or leas unwarranted reputation came the 
urgent demand for a man knowing everything about 
some one thing in chemistry. Quite relentlessly the era 
of intensive specialization superseded that exceedingly 
comfortable period when a first-class chemist's knowl¬ 
edge of his subjet^t was limited by practically no hori¬ 
zons. Journals devoted to highly specialized domains 
sprang into existence with bewildering rapidity until 
to-day no less than forty strictly scientific jounials are 
to be found in our current American chemical litera¬ 
ture. Among these the Journal of Chemical Education 
and the Journal of Eheology claim our attention be¬ 
cause of the association of the names of two other 
“Hojikins” chemists with their editorial management. 
The first editor of the former was Dr. Niels Gordon, 
while the editor of the latter, since its inception, has 
been Dr. Eugene C. Bingham. Both of these gentle¬ 
men, it should be noted, trace their chemical ancestry 
back to Ira Remsen, 

In addition to this imposing list of journals we must 
not omit to mention the valuable scientific and techno¬ 
logical monographs sponsored by our society which 
have been appearing at frequent intervals since 1920 
under the editorship of W. A. Noyes, John Johnston 
and Harrison E. Howe. 

And to-day, when many a chemist is finding it well- 
nigh impossible “to keep abreast of (chemical) truth” 
and when, moreover, a slender income precludes the 
possibility of extensive subscription to chemical jour¬ 
nals, another Remsen disciple, Dr. Atherton Seidell, 
brings forward the bibliofilm as a means of solving 
the difficulty. The future of this rmdtuin m parvo 
library can scarcely be foreseen, but it has already 
proven to be of inestimable value to research chemists 
residing in isolated sections of the country. 

In this brief review of the history of chemical jour¬ 
nalism in America one fact of especial interest to all 
Hopkins chemists stands out and that is that the im¬ 
posing array of our chemical periodicals, and espe¬ 
cially those sponsored by the American Chemical 
Society, may quite justly be regarded as “the length^ 
ened shadow of one man”—Ira Remsen, 
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THE PUBLICATION OF SCIENTIFIC RESEARCH 

By Dr. ATHERTON SEIDELL 

U. 8. PUBIilO HKAtTH BBHVIClE 


Thk pariodieals devoted to the publication of scien- 
tifie resoareh are of the most varied character. They 
may contain relatively few original papers or be 
devoted exclusively to such reports. They may ap¬ 
pear at very irregular intervals or sufficiently fre¬ 
quently to make several volumes per year. They are 
published in many countries and under widely vary¬ 
ing conditions. 

The majority are issued at the expense of acade¬ 
mies, governmental agencies, scientific societies or 
other organizations having for their object the pro¬ 
motion of one or several branches of science. Some 
are house organs of industrial establishments. A 
certain number are published by private initiative on 
a more or less self-supporting basis. In general, 
however, purely scientific periodicals require some 
form of subvention. Those sponsored by scientillc 
societies arc usually supported by dues received from 
members. 

They are in all cases collections of reports upon 
many different problems in one or several fields of 
science. For this reason any one journal contains 
papers upon a far greater variety of subjects than 
are of direct interest to an Individual or small group 
of research workers. To obtain the papers concerned 
with a given problem, a far larger niunber of reports 
of no immediate application to that problem will be 
simultaneously received. These increase the cost of 
those desired both for their acquisition and subse¬ 
quent conservation. 

Due to the varied character of scientific periodicals 
the published reports upon given problems are scat¬ 
tered in a larger number of journals than (jan usually 
be afforded by individual workers. Such persons 
must therefore depend upon the collections of the 
larger institutions for their literature requirementH, 
For this reason scientific research con usually be ad¬ 
vantageously pursued only in proximity to adequate 
library collections. 

The present system of publishing original scientific 
research thus restricts its acquisition to the commun¬ 
ity of workers. This is in striking contrast to that 
other important class of scientific literature composed 
of digests, treatises, reviews, text-boo^, etc., which 
is largely distributed to individual students and spe¬ 
cialists. The market for the one is accordingly re¬ 
stricted and that for the other of far greater diver¬ 
sity. 

In addition to this diSerenee in market there is also 
a difference in the literary character of the two classes 
of pnhlkaiion. The one consists almost exclusively 


of concise and very accurate descriptions of natural 
phenomena or of expernncntol investigations, con¬ 
tributed by numerous individuals. The other, repre¬ 
sented by monographs, compendia, text-books, etc., 
consists of the orderly presentation and critical dis¬ 
cussion of the facts disclosed in the original com- 
municaiion.s published in the journals. They arc 
usually written by one or a small group of autiiors 
and depend for their success upon the manner of 
treatment of the subject and the clarity and excel¬ 
lence of the presentation. They are essentially the 
type of literary production for which the author is 
entitled to the protection afforded by copyright. This 
can not bo claimed with equal justice for the original 
communications published in the scientific j>eriodicals. 
These ore essentially contributions to the atlvance- 
ment of science, offered in return for reciprocal bene¬ 
fits derived from the similar contributions of others. 
Any restriction upon their most widespread use, 
which might be imposed by copyright, is not only 
contrary to the vushes and bcist interests of research 
workers but also indirecitly to the public welfare. 

There is furthermore an essential difference in the 
risk involved in the publication of these two classes 
of scientific literature, In the case of periodicals 
their sale is largely provided for in advance by sub¬ 
scriptions and, after each issue is distrifiutcd, very 
little if any further returns can be realized from re¬ 
serve stocks. Copyright protection is accordingly of 
negligible value. In the case of compilations, 
treatises, text-books, etc., tlxe risk must be wholly 
assumed in advance by the author and publisher. 
The entire profits are derived from the sale after 
pubUcation, hence copyright protection is indispen¬ 
sable to assuring a just reward of the efforts which 
the undertaking has involved. 

In recent years a procedure for the greater dif¬ 
fusion of reports of original scientific investigation 
than can be secured by journal publication alone, has 
been developed. This consists in the photographic 
reproduction upon microfilm of the separate articles 
in the periodicals and the distribution of these to 
workers who do not have access to tiie journals in 
which the reports are published. 

The process is the most econonxical so far devised 
for making a single copy of a given text. By means 
of it the scattered articles upon a given research 
problem can be segregated from the numerous others 
wiih which they ere published in journals. The re¬ 
search worker is enabled at small cost and without 
effort to collect the papers pertaining to the problem 
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upon which he is engaged. It has rendered proximity 
to adequate literature collections no longer an indis¬ 
pensable requisite to the prosecution of experimental 
research. 

Microfilm copies offer a number of advantages over 
the printed texts as contained in the bound journals. 
Among these is their insignificant bulk, which permits 
the assembling of a far larger number of papers at 
one time than can l>e brought together in the bound 
volumes of journals each containing only one or a 
very few papers on a given subject. 

Furthermore, the collected microfilm copies of 
papers can be kept and need not be returned promptly 
to the library for the use of others, fis is the case with 
the bound periodicals. The microfilm copies when 
attached to cards or slteets of papers lend themselves 
to filing for future reference exactly as manually 
prepared notes, reprints or any other collected mate¬ 
rial upon a given subject. They are especially 
adapted to the assembling m the most convenient 
form of the large numbers of scattered publications 
required by authors of compendia, treatises, text¬ 
books and all other digests of scientific literature. 

Microfilms, however, have the disadvanatge that 
they differ in form from the ordinary printed page 
with which from long habit one has become accus¬ 
tomed, and in addition require special means for read¬ 
ing them. The devices which are available for this 
are monocular magnifiers and projection apparatus. 
The former, although quite inexpensive, require a 
certain effort for use, and the latter have not yet been 
produced at a price within the me^ns of most indi¬ 
viduals. Since, however, microfilm copies usually 
represent only a small fraction of the literature col¬ 
lections made by individuals, the effort to read them 
will not be a serious task, and will be very largely 
repaid by the advantage of having at hand the photo¬ 
graphic ooi>y of the original publication. 

In connection with microfilm copying from scien¬ 
tific periodicals, only one criticism has so far been 
advanced. This is in reference to tlie possible effect 
the increasing use of microfilms may have upon sub¬ 
scriptions to journals. It is apparent, however, that 
such an apprehension is ill-founded when the total 
amount of published original research is considered 
in relation to the inconsiderable fraction of it that 
may be desired and can be copied in the form of 
microfilms. If, for example, the field of medical 
research is considered, the total number of titles of 
books and journal articles listed during the last 60 
years by the Index Catalogue of the.Army Medical 
Library is about 2,600,000. If it is assumed that 
one half of these have become obsolete, a request for 
a single copy of each of the remaining 1,260,000 
would require more than 100 times the microfilming 
equipment and number of persons employed in the 


several services now pperating. Even if miorofllm 
services should attain 100 times their present capacity 
only a single complete copy of any one journal would, 
on tlie average, be distributed as microfilms in one 
year. This corresponds to fewer copies than are 
given away by authors in the form of reprints sup¬ 
plied by the publishers. It is evident, therefore, that 
miei*ofilm copying can not justly be charged with ad¬ 
versely influencing subscriptions to wientifle journals. 

The real cause of the failvire of certain scientific 
periodicals to attract and retain a sufficient number 
of subscribers to pay the cost of their publicntion is 
the diversity of their contents. There is probably a 
close relationship between the financial stability of a 
jouj’rial and its degrwi of specialization. Those jour¬ 
nals serving a particular field of research become 
indispensable to the workers in that field and will be 
supported by individuals, whereas those containing 
papers upon many branches of science can be afforded 
only by large institutions in which research in many 
fields is being pursued. 

Periodicals of this latter type have in many cases 
been founded without duo regard to the purposes to 
be served. They sometimes simply satisfy the aspira¬ 
tions of those responsible for tlieir existence or may 
bo used largely as exchanges for securing other 
periodicals. They frequently become the cemeteries 
in which useful descriptions of original research ore 
buried. They greatly increase the difficulties of biblio¬ 
graphic searches and contribute to the chocs in pub¬ 
lication which now prevails. It is evident that a 
complete r(H>rganization of the present system of 
publishing the results scientific investigation is 
needed. 

Toward this end an advisory council on publica¬ 
tion should be organized in each country for the pur¬ 
pose of studying the existing periodicals and defining 
more precisely the character of the contributions to 
be published in each. A system of routing the 
original communications in accordance with the field 
covered by each journal sliould also be established. 
The more highly specialized periodicals produced in 
this manner would enable the subscribers to receive 
more papers in which they are interested and fewer 
on subjets with which they are not concerned. The 
individual research worker would find it to his ad¬ 
vantage to subscribe to the;n, and the cost of their 
publication would thus be distributed to an increas¬ 
ing extent among those for whose special benefit they 
are produced. 

The supervision of publication by a central agency 
in each country would probably result in the elimina¬ 
tion of some journals and avoidance of the many 
changes in character, policy, title, size, price, etc., in 
others which now so greatly complicates the ooUee- 
tion and maintenance of complete sets of periodicals 



Oovom IS, 1^40 


SCIENCE 


347 


by libraries and the task of making bibliographic 
searehes in them. 

Although abstract journals aid in reducing the dis¬ 
advantages of the haphazard publication of scientihc 
research by classifying and indexing the papers con¬ 
tained in the journals, they constitute a partial re- 
publication of the original contributions and to this 
extent arc uneconomical. A part of the coat of pub¬ 
lishing abstracts could probably be saved if the con¬ 
tents of the joui’nols themselves were sufficiently uni¬ 
form to pern it workers to obtain directly a larger 
proportion of the original papers in which they are 
interested. 

It is also probable that if abstract journals them¬ 
selves were restricted to narrower llelds, thos<; using 
them would be better served at a lower cost. If, for 
exaiiij)le, Chemical Abstract^f, which now attempts to 
cover the entire field of cljemistry, wf^re issued in S4?v- 
eral parts, chemists would be relieved of the obliga¬ 
tion of purolmsing and conserving the abstract litera- 
txire of those branches of chemistry in which the^^ are 
not directly engaged. It is apparent that the urgent 
need in the publication of scientific research is a 
greater degree of specialization in both the periodicals 
and the abstract journals. 

In addition to the problem of better organization 
of scientific publication there is also the question of 
securing the funds for printing the rapidly increasing 
number of papers which arc being written. Practically 
all journals are forced to either refuse many papers 
or publish them in such condensed form that tlmir 
usefulness is greatly itupuired. A plan for relieving 


this situation, based upon the use of microfilms, has 
recently been proposed by Watson Davis, director of 
Science Service. This plan has been designated 
**Auxiliary Publication” and provides that papers 
which editors are unable to accept in their complete 
form be condensed for printed publication and, in 
connection with such resumes, notice given that the 
complete paper with all the charts, tables and ex¬ 
planatory details has been deposited with a central 
agency which distributes microfilm copies of it at a 
modest stated price. Thus for purposes of biblio¬ 
graphic classification the paper is widely circulated in 
curtailed printed form and for the benefit- of those 
directly interested in the details of the work it is dis¬ 
tributed as photographic microfilm copies. Tlie or¬ 
ganization of Auxiliary Publication is a task which 
advisory councils on sciejjtific publication in each 
country should undertake in connection with the 
supervision of publication in general. 

A common reproach to scientific investigation is 
that adcKjuate use is not made of so much of it that is 
j>ublished. The <musc of this is simply the inaccessi¬ 
bility of such a large proportion of it to those capable 
of using it to advance science. Aside from the intro¬ 
duction of mi(*rofilm copying no improvement in the 
means of distribution of original description of scien¬ 
tific research has been made in recent years. The per¬ 
fection and extension of microfilm copying as well as 
the reorganization of the printed publication of scien¬ 
tific research is deserving of the earnest support of all 
who are interested in tlie advancement of science and 
tlie public welfare. 


SCIENTIFIC EVENTS 


RESERVATION BY THE U. S. FOREST SER¬ 
VICE OF A VIRGIN HEMLOCK- 
BEECH FOREST 

Thb U. S. Forest Service has announced the for2na3 
setting aside of 4,131 acres of essentially virgin hein- 
lock-bcecli forest, on the Allegheny National Forest in 
northwestern Pennsylvania, to be devoted perma¬ 
nently to scientific use and for the educutiou ajid en¬ 
joyment of the public. This area is seven miles south 
of Ludlow, and is unique in that it contains the largest 
acreage of original forest of its type in the east. It 
is also the largest single remaining body of virgin 
timber between the Adirondacks of New York State 
and the Great Smokies of North Carolina. The pur¬ 
chase and reservation of this tract, which was advo¬ 
cated by leading scientific men and promoted by the 
Pennsylvania Forestry Association, had the support 
of the late Chief Forester F. A. Silcox, and was ap¬ 
proved by the National Forest Reservation Commis- 


.sion in 1034. Its reservation is an important forward 
step in the D. S. Forest- Service .program of penna- 
nently preserving natural areas characteristic of 
native forest and range vegetatirm in all regions of 
tlie United Stales. 

In admiiiistering thi.s area the Forest Service recog¬ 
nizes two obligations. First, to preserve the native 
plant and animal life in its natural state in so far as 
this can be done on an area of this size, and, second, 
to allow the public to enjoy its unique qualities with¬ 
out jeopardizing their perpetuation. For this reason 
the area is divided into two parts; the northern por¬ 
tion, consisting of 2,01B acres and designated as the 
Tioneflta Scenic Area, will be made accessible to the 
public by road and foot trails. Here the inspiration 
and true recreation to be found in a fairly large area 
of primeval forest may be enjoyed amid towering 
hemlock 300 to 500 years old and veteran beech 350 
years of age. The southern portion, consisting of 





2413 acres and designated as the Tionesta Natural 
Area, is dedicated primarily to scientific* research. 

The report points out: 

This area is admirably suiUkl for studying the response 
Of the forest to climatic and biologic cycles, the dcvcloji- 
ment of the climax type, and the natural rejuvenation 
that results in the perpetuation of the climax, It is 
equally valuable for studying how completely the virgin 
forest supplies the life needs of the various animals found 
therein, and of bow the forest with its multitude of dif* 
ferent plant and animal forms influences the local climate, 
the soil and the regimen of streams. This natural urva 
ia in effect a primeval laboratory and as such it is open 
to all interested scientists for use. It is the desire of the 
Forest Service that full use be made of this tract as a 
center for rosnnrch in forest and animal ecology. 

Those who are interested may secure further infor¬ 
mation concerning the possibilities for research in 
this tract from the Allegheny Forest Experiment. Sta¬ 
tion, Philadelphia. 

EXPLORATION ON THE WEST AFRICAN 
COAST 

Gkobgk H. Tate, assistant curator of mammals of 
the Atnerioan Museum of Natural History, has re¬ 
turned to Now York after si>en(ling eighteen months 
in exploration and coll(*ct,ing in the rain forests of the 
West Coast of Africa, 

In spite of torrential rains, once 14 inches in one day, 
the effects of the war in African colonics and a hurri¬ 
cane on his journey home, Dr. Tate has succeeded in 
bringing to the American Museum collections of more 
than 200 specimens, ranging from lemurs to pangolins. 
The main purpose of this expedition was to collect 
chimpanzees and mandrills, as well as foliage and other 
aecessorios for two now" African Hall habitat groni^s. 
Dr. Tate was accompanied on part of tlio expedition 
by Robert Kane, artist and preparator of the staff of 
the museum. ^ 

Dr. Tate arrived at Tnbou on the French Ivory 
Coast in April, 1939, and identified the chimpanzee 
habitat in the western part of the Ivory Coast, near 
the Liberian border. A collection was made in this 
region before the winter rains. The Flinch Camer- 
oons were next visited to obtain the mandrill apes that 
live in the dense tropical forests. 

Three days after the arrival of the expedition at the 
port of Bouala, war was declared in Europe, but in 
spite of the rigid wartime precautions that immedi¬ 
ately went into effect, the French authorities allowed 
Dr, Tate to keep all hunting equipment. Soldiers 
were stationed at important points and road bridges, 
and it was necessary to show identification papers 
every few milea along the road. 

Dr. Tate repoHs: 


In a region ten mUes square, about half way between 
Kribi and Yaoundi, we located the mandriU bands and 
collected speclmena for the Akeley African Hall group. 
We found that tho mandrills traveled in large bands, 
numbering from 15 to 20 individuals and always led by 
an old male, larger and of tho true mandrill coloring in 
red* and blue-skinned face. Whou danger approached, 
the band would scamper into the upper branches of the 
trees, while the old ‘‘head man^’ galloped away through 
the forest on tl»e ground. 

Bad news came to us aftor tho completion of this part 
of the expedition. Due to the rainy season, our collection 
of chimpanzee skins had arrived at the museum in Now 
York unfit to mount as group specimens. We went back 
to tho Ivory Coast to replace the first collection and found 
that we could not enter because our visas had expired. 
In tho end, a second collection was obtained by going into 
Liberia and approaching the chimpanzee country at the 
Cavally River from tho west, with headquarters at the 
Firestone plautation. 

TECHNOCHEMICAL LECTURES AT THE 
MELLON INSTITUTE—1940-1941 

A SKHiKS of fourteen lectures on the present con¬ 
dition of the American Chemical Industry will be 
presented by technologic s]>maliHts of Mellon Institute 
of Industrial Research during 1940-41. These dis¬ 
courses will bo delivered on alternate Thursdays, in 
the fourth i>eriod (11:30 a.m.'-12:30 p.m.), through¬ 
out both semesters, in the auditorium of the institute. 
They will be open to all students of industrial chem¬ 
istry and chemical engineering in the University of 
Pittsburgh, as well as to the members of the faculty. 

October 3. Dr. E. R. Weidlein, * ‘ Trends in the Chemical 
Industry. 

October 37. Dr. F. W, Adams, ^' Dovelopment of the 
Manufacture of Heavy CheraicaU. ^' 

October 31. Dr. B. G. Wilkes, '‘Borne Industrial Prod¬ 
ucts of Synthetic Organic Chemistry. * ^ 

November 14. Dr. H. J. Rose, “Engineering Opportuni¬ 
ties in Fuel Technology. * ’ 

December 6. Dr. W, A. Gruse, “Progress through Re¬ 
search in Petroleum I'echnology.' * 

January 2, Dr. R. L. Wakeman, “Engineering Oppor¬ 
tunities in Plastics Technology. “ 

January". 16. Dr. F. L. Jones, ‘' Optical Glass—A Key 
Industry. ^' 

February 20. Dr. H. E. Simpson, “Engineering Oppor¬ 
tunities in Building Material Technology,” 

March 6. R. H. Heilman, “Engineering Importance of 
Heat-Insulating Materials. ^ ^ 

March 20. Dr. G. H. Young, “Corrosion from the Engi¬ 
neering Standpoint.” 

April 3. Dr. B. C. Johnson, “Utilization of Some Min¬ 
eral Wastes.'' 

April 24. Dr. P. J. Wflson, Jr., ‘^Progress through Be¬ 
seech in Industrial Waste Disposal,” 

May 8. B. D. Hoak, “Industrial Stream PoRntion Prob¬ 
lems and Their Solution. ” 
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THS PROMOTION OF INTER-^MERlCAN 
CULTURAL RELATIONS 

Uis^DEB the terms of the Convention for the Promo¬ 
tion of Inter-American Cultural Relations the United 
States has now arranged exchanges of students and 
professors with nine of the American republics. Ten 
graduate students from the other American republics 
have been selected for study in the United States and 
four additional students will soon be chosen. Eight 
graduate students and three professors from the United 
States have been invited to study and teach in other 
American countries. One of these is Dr. Carroll Wil¬ 
liam Dodge, professor of botany at Washington Uni¬ 
versity, St. Ijouis, who has been selected by the Gov¬ 
ernment of Guatemala as exchange professor. These 
aiTiingements have been made between the United 
States and the Governments of Chile, Costa Rica, the 
Dominican Republic, Guatemala, Haiti, Nicaragua, 
Panama, Paraguay and Venezuela. In addition the 
United States has been informed that the Governments 
of Brazil and Peru will undertake similar arrangements 
in the near future. Plans for these exchanges have 
been worked out jointly by the Department of State 
and the Office of Education of the Federal Security 
Agency. In addition the Governments of Chile, Costa 
Rica, the Dominican Republic and Peru have indicated 
their desire to receive a professor from the United 
States and negotiations are now in process. 

The present status of exchanges under the Conven¬ 
tion for the Promotion of Inter-American Cultural Re¬ 
lations is therefore as follows ; 

The Government of Braail has officially noticed this 
government of its intention to iiiaugurato exchanges in 
the near future. 

The Government of <7/n7ef has awarded fellowships to 
two American students and the Government of the United 
States has awarded fellowships to four Chilean students. 
Chilp is also negotiating for an American professor. 

The Government of CoBta Sica has awarded fellowships 
to two V, B. students and the Government of the United 
States will shortly award two fellowships to Costa Bican 
students. Costa Bioa is also negotiating for an American 
professor. 

The Government of the Dominican Bepuhlic has awarded 
fellowships to two American students and the Government 
of the United States hoe awarded fellowships to two Do¬ 
minican students. The Dominican Government is also 
negotiating for an American professor. 

The Government of Gnaiemala has selected an American 
professor. 

The Republic of Haiti has submitted a panel of students 
for eon^^ation by the United States. 

The Ooverameitt of Kidaraffua has selected an American 
professor lind negotiations are in process for the ex¬ 
change of students. 
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The Government of Panama has awarded a fellowship 
to an American student and the Government of the United 
States has awarded fellowships to two Panamanian stu¬ 
dents. 

Fellowships have been awarded by the United States to 
two students from the Republic of Paraguay. 

The Government of P^ru has notified the United States 
that it will shortly initiate exchange arrangements. 

The Government of Venesfuela has selected an Amerieaa 
professor, who is now in Vcneeuola, and has awarded a 
fellowship to an American student. 

The Buenos Aires Convention was signed by each of 
twenty-one American Republics at the Inter-Amerioan 
Conference for the Maintenance of Peace held in 
Buenos Aires in 1936 and has been ratified by thirteen 
countries. The exchange program is directed toward 
the development of a more realistic understanding. 

The expenses involved in the exchange program are 
shared by the participating governments. The nomi¬ 
nating governments will pay the round trip travel costs 
of students together with other incidental expenses. 
The receiving government will pay tuition, subsidiary 
expenses and hoard and lodging at the institutions 
in which the visiting students are enrolled. 

GRANTS IN AID OF RESEARCH 

The American Association for the Advancement of 
Science awards grants in aid of research at its annual 
meeting in December. Since the income from the 
association's permanent fund has never bemi great 
and is declining somewhat with decreasing rates of 
return from investment, the grants are necessarily 
small, rarely exceeding $250. Awards are often made 
to assist in completing investigations already under 
Avay or for supplementing funds available from other 
sources. There are, however, no established limita¬ 
tions on fields or purposes for which grants may be 
awarded. 

Grants in aid of research are awarded upon the 
recommendation of the committee on grants, which 
consists of eight members, two elected each year by 
the council for a term of four years. Tlie members 
of the committee on grants are chosen from among 
the various sciences so that every principal field of 
science is represented. 

In order that applications for grants from the asso¬ 
ciation may be examined and passed on by the com¬ 
mittee on grants in time to make a report to the 
council at the meeting in Philadelphia in Deoemberi 
they must be filed in the office of the Permanent Secre¬ 
tary by November 10. After the applications are re¬ 
ceived they are mimeographed and copies of them are 
sent to each member of the committee on grants. Ap¬ 
plication forms and full instruotiona respecting the 
information that must be submitted wiU be fumiahed 
by the office of the Permanent Secretary, ihe Smith¬ 
sonian Institution Building, Washington, D. C. 
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RECENT DEATHS 

Harry Burk FerriS; Hiricc 1933 professor emeritus 
of anatomy of the School of Medicine of Yale Univer¬ 
sity, died on October 12 at the age of seventy-five 
years. He had been u member of the faculty of the 
School of Medicine for forty-one years, 

Morris B. Crawf()KI>, profesor emeritus of pliysics 
at Wesleyan University, ^vho until his retirement in 
1921 had been a member of the faculty for forty-four 
years, died on October 9. He was eighty-eight years 
old. 

Dn. Charles Nicoll Bancker Camao, consulting 
physician of New York City, died on September 20 at 
the age of seventy-two years. He was from 1910 to 
1937 assistant professor of clinical medicine at the 
College of Pll3^sicians and Surgeons, Columbia Uni¬ 
versity. 

Dr. Alreut Buell Lewis, curator of Melanesian 
ethnology at the Field Museum, Chicago, died on Oc¬ 
tober 10 at the age of seventy-three years. 

Sir Wir.FRET) Thomason Grenfell, founder of the 
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Labrador Medical Mission, died on October 9, He was 
seventy-five years old. Sir Wilfred was rector of St. 
Andrews University, Scotland, in 1929. 

Sir Kobert Abbott Hadfiei^d, London, metallur¬ 
gist, the inventor of manganese and silicon steel and 
of other metallurgical improvements, died on Septem¬ 
ber 30 at the age of eighty-one years. 

Dll. Henry STROirn, emeritus professor of physics 
at the University of Durham, died on Sepieuiber 3 at 
the age of seventy-nine years. 

Dr. R. T. Hewlett, emeritus professor of bacteri¬ 
ology at the University of Londoti, died on September 
10 at the age of seventy-live years. 

Dr. Vito Voltekka, formerly professor of mathe¬ 
matics at the University of Home, died on October 11 
at the age of eighty years. 

Dr. Julius Waoner-Jaurbxig, t>f the University of 
Vienna, who in 1927 wiis awarded a Nc)bel Prize for 
his work in the use of malaria ar»d other fevers in 
treating syphilitic paralysis, died on October 1. Ho 
was eighty-three years old. 
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SCIENTIFIC NOTES AND NEWS 


Professor George D. Birkhokf, PcTkins professor 
of mathematics at Harvard University, has been 
elected a foreign associate of the National Academy 
of Sciences of Lima. 

1)B. Walter B. Cannon, George Iligginsoii pro¬ 
fessor of phy.siolugy at the Harvard Medical School, 
has been appointed Charles M. and Martha Hitchcock 
professor at the University of California for February, 
1941. 

Dr. Gustav Eoloff, director of research for the 
Universal Oil Products Company, has been awarded 
the Octave Chanute medal, given annually for the 
best paper on im^chanical engineerirf^ read during IFe 
year before the Western Society oi’ Engineers. The 
paper was entitled ^^Motor Fuels of the Present and 
the Future.’’ 

The doctorate of Jaws was conferred at the autumn 
convocation of Queen's University, Kingston, Ontario, 
on Dr. J. B. Tyn*ell, consulting mining engineer of 
Toronto, president of the Kirkland Lake Gold Mining 
Company. 

The Experiment Station Record reports that, follow¬ 
ing service as agricultural adviser to the Government 
of Haiti, Dr. Atherton Lee, dii’eotor of the Puerto Rico 
Federal Station, was tendered the decoration by the 
’ President of Haiti as an officer in the Legion of Honor 
and Merit of tliat country. Since his work in Haiti, 
Dr, Ijee has served as agricultural adviser to the Gov¬ 
ernments of Ecuador and Colombia. 


Professor Lancelot Hohben, of the Univei*sity of 
Aberdeen, author of “Mathematics for the Millions,” 
has become for the present academic year a member of 
the faculty of the University of Wisconsin, lie is 
giving a course on the history and significance of 
science, and is conducting a seminar in genetics. 

According to Nature^ Dr. Ivor Jenning has been 
appointed princijml of the Univ<?rsity College of Cey¬ 
lon, and Stanley A. A. Hammond educational ad¬ 
viser on the staff of the West Indian Comptroller. 

Dr. H. P. New'8holme has resigned his professor¬ 
ship of public health in the University of Birming¬ 
ham. Dr. G. A. Auden has been elected acting pro¬ 
fessor for the duration of the war. 

Dh. Richard J. Lund, editor of the Mining Con¬ 
gress Journal, has been made assistant group execu¬ 
tive in the Mining and Mineral Products Division of 
the Advisory Commission to the Council of National 
Defense. He will coordinate work relating to a variety 
of minerals in the defense program. In this work he 
is closely associated with Dr. C. K. Leith, consultant 
on minerals to the commission, and with R. C. Allen, 
H, K. Masters, H. C. Bykes and E. Vogelsang, spe¬ 
cialists on various strategic mineral commodities. 

E. W. Engstbom, director of general research of 
the Radio Corporation of America Manufacturing 
Company, has been appointed manager of all research 
activities for the company. 
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Dr. Gang Dukn, president of the J. G. White En- 
grineering Corporation; Dr. David Sarnoff, president 
of the Radio Corporation ol' America, and Dr. Harry 
Woodburn Chase, president of New York University, 
are include<J among sixty-two leaders in the commer¬ 
cial, financial, educational, labor ar\d other activities 
of New York City, who have been appointed by 
Mayor La Guardia, at the rcK^uost of Governor Leh¬ 
man, members of the Local Uelense Committee. 

Dr. Carlyle W. Bennett, pathologist in the Divi¬ 
sion of Sugar Plant Investigations of the Bureau of 
Piant Industry, who is stationed at Riverside, Calif., 
sailed for Argentina on September 20 on a scientific 
mission oi six months* duration. Dr, Bennett will in¬ 
vestigate virus diseases of sugar Ix^ot as they occur 
in Argentina, giving special attention to the properties 
of tlie Argentine eurly top known to exist in the 
Tueumnn Province. The investigations will be con- 
dueled in collaboration with the Tucuman Expei’iinent 
Station, and with the Ministry of Agriculture at 
Buenos Aires. l>r. Bennett expects to return to 
Riverside in March. 

Dk. Donald K. TREfiSLKR, professor i\f agr'icultural 
chemistry at Cornell University, chief in research and 
head of the Division of Chemistry of the AgriculUiral 
Experiment Station at Geneva, 1ms leave of absence 
this year in connection with iH‘scarch on the quick 
freezing of food products. He will visit fruit utiliza¬ 
tion plants on the Pacific coast, and will study the 
metiu»ds of frw'zing, canning and dehydrating, and use 
of by-products. 

During the past summer i*rofes8or A. M, Bateman, 
a member of the department of geology of Yale Uni¬ 
versity, investigated a deposit of asbestos in Ven¬ 
ezuela; Professor R. F. Flint continued bis study of 
glacial features in central Washington, to Avhich he 
lias devoted several earlier seasons; Professor and 
Mrs. A. Knopf resumed their wmrk on the intrusion 
and the con tact-metamorphie effects of the Boulder 
batholith, in the vicinity of Helena, Mont.; Dr. G. 
E. Lewis conducted an expedition to collect vertebrate 
fossils in parts of Montana, Wyoming, New Mexico 
and Colorado; Professor C. R. Longwell revisited 
localities in southern Nevada and western Arizona; 
George Switzer completed a field study of a problem 
involving glaucophane scliist in the northern Coast 
Ranges of California. In January, 1941, Professor 
Longwell will return to Nevada and Arizona for 
several months of field work, chiefly in the Muddy 
Mountains and the southern part of the Virgin Moun¬ 
tains. John S. Shelton, instructor in the department 
last ye^r, during tlie fall and winter will study and 
map the northern part of the Virgin Mountains. 

Db. W. F. G. Swann, director of the Bartol Re¬ 


search Foundation of the Franklin Institute at 
Swarthmore, Pa., gave an address on October 17 
before the Washington Academy of Sciences entitled 
“The Ijaw's of Nature.** 

Dk. C. P. Rhoadh, director of the Memorial Hos¬ 
pital for the Treatment of Cancer and Allied Diseases, 
New York, will address a joint meeting of the Insti¬ 
tute of Medicine of Chicago and the Chicago Society 
of Internal Medicine on Monday evening, October 28, 
at the Palnier House. His subject will be “Physio¬ 
logical Aspects of Vitamin Deficiency.** 

Proeessou Gregory Pinuus, of (Uark University, 
gave an address entitled “The Developmental Physi- 
ology of Rabbit Eggs** before t.he Section of Biology 
of the New York Academy of Sciences on the evening 
of October 14. 

As the outcome of a conference on the problems of 
maintaining pure genetic strnins of animals and plants 
m^^ded for laboratory* studies in medicine, genetics and 
related fields the Divi.sion of Biology and Agriculture 
of the National Research Council has set up a com¬ 
mittee charged W'ith facilitating the maititenancc of 
needed cultures of various groups of organisms, with 
the foilowung members: L. T. Webster, chairman; M. 
Demerec, W. Ijandauer, E. Brand, R. A. Emerson, C. 
C. Little, Myron Gordon and P. W. Whiting. The 
committee will welcome information as to tlie prob¬ 
lems of (he maintenance of laboratory cultures in the 
fields which it covers. 

At the installation on ()ctol>er 2r) and 26 of Dr. 
Howard Latidis Be vis as seventh president of the 
Ohio State University, Dr. James Bryant Conant, of 
Harvard University, will be one of the speakers. The 
title of his address will be “The University and the 
Advancement of lAiarning.** In connection with the 
installation on October 24 there are pi aimed confer¬ 
ences on “The University and Agriculture,** with Dean 
John F. Cunningham, of the Agricultural College, 
presiding, and on “The University and the Profes¬ 
sions,** with Chief Ju.stice Carl V. Weygandt, of the 
Supreme Court of Ohio, ns the ju’esidLug officer. 
Speakers at the agricultural conference will be Dr. 
Albert R. Mann, vice-president of the General Edu¬ 
cation Board, New York, and Dean Walter Coffey, 
of the College of Agriculture of the Univei-sity of 
Minnesota. Dr. Roscoe Pound, dean emeritus of 
Harvard Law School, and Dr. Morris Fishbein, sec¬ 
retary and editor of the Journal of the American 
Medical Association, will speak at the conference on 
the professions. 

Abstracts for papers to bo pre,sented before the 
December meetings of Section I of the American 
Association for the Advancement of Science should 
be in the hands of the sej^retary of the section, Dr. 
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Leonard Carmiehae], Tufts College^ Massachnsetts, 
November 4. The abstracts should be about one hun* 
dred and fifty words. 

The issue of iV'a.^Mr^ for September 14 contains the 
following announcement; “For the time being the 
printing and publication of NoUure may be delayed. 
Headers may be assured, however, that such delay, if 
any, will bo kept to the minimum.’V. 

The program of the meeting of the New York State 
section of the American Physical Society, which will 
be held at Syracuse University on October 26, in¬ 
cludes a paper by Professor P. J. W. Debye, of Cor¬ 
nell University, on “The Influence of Atomic Motion 
on Interference Diagrams” and one by W. H. Carrier, 
entitled “Physics in Air Conditioning.” On the pre¬ 
vious evening Dr. Robley Evans, of the Massachusetts 
Institute of Technology, will deliver the Sigma Pi 
Sigma public lectm'e. . lie will apeak on “Some Med¬ 
ical Applications of Nuclear Physics.” 

The Society of Rheology meets at the American 
Museum of Natural HLstory on October 18 and 19. 
Technical sessions were planned for both days. After 
the annual dinner on Friday evening Dr. Roy Waldo 
Miner, curator of living vertebrates at the museum, 
was expected to give a lecture entitled “Beneath the 
Seas for Museum Exhibits.” 

The twenlietli annual meeting of the Highway Re¬ 
search Board of the National Research Council will 
be held in Washington at tlie building of the National 
Academy of Sciences during the week beginning De¬ 
cember 2. Sessions will be held on Wednesday, Thurs¬ 
day and Friday, December 4 to 6. According to the 
tentative schedule released by Roy W. Crum, director 
of the board, the Departments of Design, Materials 
and Construction, Maintenance, Economics and Soils 
and the Committee on Roadside Development will hold 
meetings on December 3 which will be open to the 
public. Board sessions will start off lYednesday morn¬ 
ing, with the discussions centered about materials and 
soils investigations. On Wednesday afternoon topics 
relating to highway economics will be discussed; on 
Thursday morning, traffic; on Thursday afternoon, 
design and roadside development, and on Friday mom- 
ing, finance and maintenance. 

A special dispatch to The New York Times states 
that the Pan American Convention on Nature Pro¬ 
tection and Wild Life Preserv^ation in the Western 
Hemisphere was signed at the Pan American Union 
on October 12 by the United States and six Latin 
American republics. Diplomatic representatives of 
Cuba, El Solvadore, Nicaragua, Peru, Venezuela and 
the Dominican Republic joined Cordell Hull, Secre¬ 
tary of State, in affixing their signatures. The new 
agreement would bind the signatories to create national 


parks, wilderness reserves and wild life sanetuaries in 
their territory. It is open for the signature of all 
other oounthes in the Western Hemisphere. The gov¬ 
ernments pledge themselves to preserve natural scen- 
eiy, striking geological formations and regions con¬ 
taining objects of esthetic, scientific or historic inter¬ 
est. The convention also urges the granting of per¬ 
mits for the killing and capturing of certain species 
to scientific expeditions only. 

It has been announced that the 1941 convention of 
the American Association of Cereal Chemists will be 
held in Omaha, Nebr., from May 19 to May 23, R, 
M. Sandstedt, of the Nebraska Experiment Station, 
is chairman of the program committee. J. M. Doty, 
Omaha Grain Exchange, is chairman of the local 
committee. The officers of the asscKnation as elected 
at the recent New York eonventioti are as follows: 
PresideiU, Claude F. Davis, Noblesville Milling Com¬ 
pany, Ind.; Vice-presidentf Charles N. Frey, The 
Fleischmann Laboratories, New York; Secretary, Jim 
Doty, Omaha Grain Exchange Building; Treasurer, 
Perie Hu mold, Southwestern Milling Company, Kan¬ 
sas City, Kan.; Editor-in-chief of Cereal Chemistry, 
M. J. Biish, Berkeley, Calif.; Mamging Editor of 
Cereal Chemistry, R. M. Sandstedt, Agricultural Ex¬ 
periment Station, Lincoln, Nebr. 

The "Graduate Fortnight” of the New York Acad¬ 
emy of Medicine opened on October 14. The course 
consists of twenty-seven evening addresses on the 
origin, diagnosis and treatment of infections, involv¬ 
ing the principal systems and organs of the body, 
with special reference to chemo-therapy. Clinics and 
clinical conferences are being held in twenty-one of 
the leading hospitals of the city. The scientific ex¬ 
hibit is at the New York Academy of Medicine. It 
includes items on the history of infectious affecting 
various parts of the body. Dr. Malcolm Goodridge, 
president of the New York Academy of Medicine, 
gave the address of welcome on the evening of Octo¬ 
ber 14 to visiting physicians and fellows of the 
academy. 

It is reported that the late William J. Wollman, 
securities broker, left a net estate of $7,233,926, of 
which a residuary estate of approximately $6,000,000 
is left in tmst for the benefit of his sister, Kate WoU- 
inan, the principal to be used after her death for “pub¬ 
lic, charitable, educational or scientific uses and pip*- 
poees.” The William J. Wollman Foundation Was act 
up in 1938 for the purpose of administering this trust. 

The October number of Current Geogmphieal Pub- 
Heationa, issued by the American Geographical Society 
of New York, initiates a service of interest to gepgra^ 
phers, teachers^ writers and workers in many 4dds. 
Each nualiber will have as a apeeial aupplesnetit^^ a 
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^ksBified Uflt of i^ologtaphs oootained in publications 
x«cOived in the Ameiioan Geographioal Society’s li> 
brary and indexed in its Photograph Catalogue. The 


Bnpplement is sent to all Bubscribers to Current Oeo- 
graphictd Publications and can also be obtained 
separately. 


DISCUSSION 


THE SPAWNING MIGRATION OF THE 
SALMON 

Little is known concerning the factors guiding the 
migratory movements of the salmon. However, there 
are certain facta recogptiized by all workers in the field. 

(1) Thei-e are definite spawning grounds that are vis¬ 
ited by specific species of salmon year after year. 

(2) Salmon runs have been established where no mem¬ 
ber of the s^jecics could ever have visited before being 
established.^ (3) Salmon runs have been developed 
in virgin streams without having been planted. The 
best illustration is found in New Zealand, *^Not a 
single individual of the quinnat species has ever been 
planted in a Canterbury stream, yet the Canterbury 
nvers now provide the best quinnat fishing in the 
Dominion, the species having migrated to their mouths 
from the Waiteki, where the original fi*y were 
planted.”^ (4) Efforts to establish salmon runs in 
certain other streams have failed* (5) Finally and 
most significant of all, repeated efforts to reestablish 
salmon runs in rivers now much modified which origi¬ 
nally supported the particular species have failed. 
It is this last fact that has prompted me at this time 
to give a summary of my investigations on the physico¬ 
chemical behaviors of waters as factors in the spawn¬ 
ing migration of the salmon, which in due time will 
be published in Ecology. No one doubts that there are 
regularly recurring cycles in the physiological activity 
of the salmon, of ocean currents and of physico-chemi¬ 
cal conditions of the sea water and of waters of 
spawning streams that r^ulate and guide the migra¬ 
tory movements of the salmon. The controversy is 
over the cause or causes of those movements or the 
guiding force or factors and the details of the paths 
over which the salmon travel. Knowledge of these 
faotorB in conserving the salmon is of less vital im¬ 
portance so long as the conditions remain in statu quo. 
On the other hand, knowledge of these factors becomes 
of vital importance vdien wo are faced with the pos¬ 
sibility of piofound changes in one or more of these 
rt^ularly rcourring chains of events by the building 
of reservoirs. If any link of the, chain of events is 
broken or misplaced the salmon runs of that particular 
stream might possibly be doomed. 

Carbon dioxide tension of the blood is known to 
have far-reaching effects upon the physiology of respi¬ 
ration of vertebrates including fishes. In mammals 

A. Davidson and 8. T* Hutcheneon, 17. S, Dept, 
Com., SuK Fish., DuU. ?6: 667--6te| 1688. 


the carbon dioxide tension of the blood is nicely regu¬ 
lated by ilie rate of ventilation of the lungs. The 
author has shown in various researches that fishes 
must of necessity depend more upon the carbon 
dioxide tension of the water to regulate the carbon 
dioxide tension of the blood. In view of these facts 
and the additional fact that volume of stream flow 
facilitates salmon runs into spawning streams I de¬ 
cided to determine the effect of different mixtures of 
fresh and sea waters upon the carbon dioxide tension 
of the mixtures. 

The following is a summary of this investigation. 
It was found that the carbon dioxide holding capacity 
of a mixture of fresh water with a low alkalinity, and 
of sea water was always greater than the sum of the 
carbon dioxide holding capacities of the two waters 
before they were mixed. This simply means that the 
carbon dioxide tension of the mixture, without addi¬ 
tion or loss of carbon dioxide, is always less than the 
carbon dioxide tension of the two waters before they 
were mixed. The lower the alkalinity of the fresh 
water the greater (he reduction of the carbon dioxide 
tension of the mixture. On the other hand, the higher 
the alkalinity of the fresh water the less the reduction 
of the carbon dioxide tension of the mixture. With a 
very high alkaline fresh water the reduction is nil. It 
was also found that the increase in the carbon dioxide 
holding capacity of a mixed fresh water and sea water 
is greater in the high fresh water-sea water ratios than 
in the lower ratios and the very high ratios. In other 
words, there is a peak in the increase in the carbon 
dioxide holding capacity of mixed fresh and sea waters 
at high fresh water-sea water ratios. This increase 
is reduced rapidly as the ratios increase and less rap¬ 
idly as the ratios are decreased. 

The mixing of fresh water from the rivers, spawn¬ 
ing streams, with the sea w^ater of the ocean is an over 
continuous process. Since the lowering of the carbon 
dioxide tension is greater in the higher fresh water- 
lower sea water mixtures than in the lower fresh 
water-higher sea water mixtures there is an uphill 
gradient of carbon dioxide tension of the water from 
near the mouths of rivers out into the ocean as far as 
there is a fresh water-sea water mixture. There is 
still another fundamental fact. Just as soon as the 
carbon dioxide tension of a fresh water-sea water mix¬ 
ture ifl lowered below the carbon dioxide partial pres¬ 
sure of the atmosphere carbon dioxide will be taken 
up from the atmosphere by the fresh water-sea water 
mixtn^. With a further Ooneentratiem of sea water 
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it can be shown mathematicaHy that the carbon dioxide 
tension of the more concentrated sea water would then 
be higher than the carbon dioxide partial pressure of 
the atmosphere. This would form a ‘‘ridge^^ or “peak” 
of Itigh carbon dioxide tension water on the outer edge 
of the diluted sea water. There would then be a 
carbon dioxide tension gradient from the mouths of 
rivers out to the extent of their diluting influence into 
the <K!ean. This area would in turn be bounded by 
waters having carbon dioxide tensions higher than the 
carbon dioxide partial pressure of the atmosphere. 

The question is now raised, do fishes respond to a 
gradient of carbon dioxide toj)sion water? Ilesearches 
that have been carried on indicate that fishes do re¬ 
spond to a ('.arbon dioxide tension gradient. Brilliant 
work done in the field of mammalian physiologj' has 
shown that the carotid bodies are sensitive, though to 
a less extent than the respiratoi*y c<uiter, to a change 
in <iarbon dioxide tension of the blood. The carotid 
bodies alone are responsive to low oxygen tension of 
the blood. It is a well-known fact among all biologists 
that fishes avoid the high carbon dioxide tension and 
low oxygen tension hypolimnion water of’ a stratified 
lake. Now going back to our area of sea bounded by a 
“ridge” of high carbon dioxide b^nsion it is obvious 
that if a salmon should cross this ridge it would be in 
on area dominated by another river and would be a 
stray (see discussion that follows). 

It is a well-known fact that there is an increase in 
protein metabolism in the salmon when approaching 
sexual maturity. Increased protein metabolism tends 
toward acidosis, a lowering of the alkali level of 
the blood. It is suggested that this lower alkali h‘vt‘l of 
the blood brings about a response to a lower carbon 
dioxide tension of the water. At first this might con¬ 
stitute a drift, wandering, tJiat would carry the salmon 
that were approaching sexual maturity, but not the 
immature, into lower carbon dioxide tension water. 
The carbon dioxide tension gradieqj is still steeper in 
the lower carbon dioxide tension w'ato. The protein 
metabolism of the salmon is further increased as it 
approaches nearer sexual maturity. This still lower 
alkali level of the blood increases the response to lower 
carbon dioxide tension water which is more effective 
since there is an increased carbon dioxide tension 
gradient. The salmon finds the spawning streams by 
following the carbon dioxide tension gradient. The 
steeper the gradient, i.e., the greater the volume flow 
of the stream, and the nearer the approach to sexual 
maturity the more vigorous the response of the salmon. 
WJien the salmon reach the mouth of the river they 
respond to current and ascend the spawning stream. 

These suggested behaviors of the salmon are in com¬ 
plete accord with all known facts concerning the 
migratory movements of the salmon. It also explains 
why the immature salmon do not enter rivers en masse. 


The cycle is physiological, sexual and lose environmen¬ 
tal, seasonal. Of course we all understand that all 
physiological and sexual cycles are tied up with the 
environment, i.e., seasonal. 

The spawning ground chosen is a matter of reactions 
to environmental factors.* 

These views are in keeping with Huntsman’s® find¬ 
ings that salmon are held within the infiiience of natal 
streams, the “parent stream” theory and the specific 
races of the European workers. These are all dis¬ 
cussed in the forthcoming paper. The author is well 
aware that much detail remains yet to be worked out. 
The author also wishes to emphasize the fact that no 
one factor can be responsible for all migratory move¬ 
ments of salmon. 

Edwin B. Powkes 

University of Tennessee 

THE PERIODIC DIE-OFF IN CERTAIN HER¬ 
BIVOROUS MAMMALS AND BIRDS 

Gkeen and others^** have recently found that the 
cyclic decline of hares (L. america/nus) in Canada is 
due in the main to a non-iiifectious disease which they 
call shock disease. The animals die suddenly in con¬ 
vulsions from a hypoglycacmic shock, due to degenera¬ 
tion of the liver with resultant failure of glycogen 
storage. The authoi’S surmise that a similar disease 
may account for the four-year cycle in mice, since 
similar symptoms have been noted in these animals 
without any infiTiiou.s agent being demonstrable. The 
cause of this liviT damage in L. americanus has not 
been found, but several explanations are suggested, one 
of them being that “the increasing population may 
eradicate certain plants that contain food elements 
essential for the maintenance of healthy populations.” 

Now, there are some peculiarities in the behavior of 
the animals which do suggest deficiencies in the food, 
more specially mineral deficiency. The Danisli civil 
engineer, Mr. J. 0. B. Petersen, who has been working 
for several years in the northern parts of the Canadian 
forests, told me that “the rabbits” during their peak 
in numbers were very eager to gnaw or lick at any¬ 
thing which had been touclied by sweaty bands; they 
could even be n nuisance in attacking measuring in¬ 
struments, etc. This was not observed at other times; 
it was even possible to know whether a thrown-away 
boot had been lying in the forest since the last maxi¬ 
mum, since in that case the sole would be gnawed away 
by the hares. As a matter of fact this behavior has 
been recorded (as a curiosity) by Soper,* who during 

2 E. B. Powers, Publ. Amor. Assoc. Adv, Sci., No. 8: 
72-86 and citations, and H. B. Ward, Publ. Amer. Assoc. 
Adv. Sci., No. 8: 60-71. 

sA. G. Huntsman, Science, 85: 5B2-683, 1037, 

1 E. G. Green and C, L. Larson, Amer^ Jour, Hyg., 
Baltimore, 28: 100, 1038. 

* B. O. Green, 0. L, Larson and J. P, Bell, Amer. Jour. 
Myg.t Baltimore, 30; 00, 1030. 
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a period of maximum abundance observed from traces 
in the enow how the animals had assembled in the 
nig^ht, nosing up to “every conspicuous object about 
camp—the water pail, axe, overturned boots, etc.” 
The occasional carnivorous habits also referred to by 
Soper would seem to be restricted—at least mostly— 
to yearns of maximum abundance. Many other cases 
of depraved appetite in herbivorous mammals could 
be cited. Jacobi/ in his mon(»graph of the reindeer, 
has brought together many interesting instances. We 
are concerned here with symptoms known to indicate 
mineral deficiency. It i.s not necessary to look for 
special food planta, the lack of which may bring about 
fatal results, because most plants arc known to vary 
enormously as to minerals.** To veterinarians it is a 
familiar fact that serious cli8ea«e.s may I'esult from 
deficiencies of minerals in pasture, and there is no 
reason why wild animals living on the same food should 
not be affected in a similar way. While, to judge 
from cattle pathology, the lack of certain “trace” 
elements (Cu., Co) oceum in restricted areas only, it 
appears that deficiencies affecting the acid-base bal¬ 
ance are sufficiently wide-spread to account for the 
sudderi drop in health observed in herbivorous mam¬ 
mals and birds at certain times. As an instance of 
such diseases in cattle may be mentioned licking dis¬ 
ease, the name of which is derived from symptoms 
strikingly similar to those inferred to above; even liver 
damage has been observed.*^ It is caused by a deficit 
of K (and Nu) in proportion to the sulfuric and 
hydrochloric acids formed when the grass is digested. 
The enormous variations in this proportion found from 
year to year' are dependent on bacterial processes in 
the soil, and these in turn are said to be influenced 
to some extent by climate.'* On the whole, climatic 
conditions appear to be one of tiie set of factoi-s in¬ 
fluencing the mineral contents of plants, and Tnoreov<?r 
the various elements are not affected alike.® It may 
be possible therefore to account for the regularity of 
the cycles in numbers by 08<Mllations in the biological 
and chemical pi^Jccsses in the soil regulated by or 
adjusted to climatic cycles. 

While it is true that the ten-year cycle in hares, 
ruffed grouse, etc., can not be correlated with sun¬ 
spots,^® a well-marked climatic oscillation of the same 
average length seems, nevertheless, to exist/'* and 

3 Soper, Jour, Mammal, Baltimore, 2: 104, 1921, 

* Jacobi, Zool Ansi., Leipzig, 90 Krgb.: 226, 1931. 

A. H. Word and Wakeham, Univ, Colorado Studies, 
26 (3) : 181, 1938. 

flLara Slagsvold, 4— NordisJea Vetcrindrmotet, Helsing¬ 
fors, 1938. 203, 1984. 

T J. Ibole, Landivirtach. Jahrh. f, Bayern, Munchen, 6: 
195, 1916. 

8 T. Hedlund, iSvenaha Moaalculturfdren, Tidshr,, Joii- 
kOping, 89: 122, 1925, 

8 J. B. Orr, *' Minerals in Pastures, ^ ^ London, 41: 1929. 

D. A. MacLulich, Jour, Boy. Aatron. Soc, Canada, 30: 
238, 1086. 


parallels to the cycles of fo\ir years in mice, and six 
years in red grouse^*' and crossbills,’^ are also found 
in meteorological literature.’®*’® These climatic cycles 
may need further confirmation, but their close agree¬ 
ment as to length with the biological ones, in spite of 
the fact that in most cases these have been unknown 
to the authors, strongly suggests that they are real. 
Elton^s’^ theory that the fluctuations in numbers are 
caused by meteorological cycles seems so far confirmed, 
but there is probably general agreement to-day that 
it is impossible to explain the phenomenon by direct 
climatic influence on the animals, as was at first sup- 
pos<»d. 

F. W. Braestrup 

ZOOLOOISK MuSEIIM, 

K0BENHAVN 

PURIFICATION OF THE PITUITARY 
INTERSTITIAL CELL STIMU¬ 
LATING HORMONE’ 

The paper by Shedlovsky, Rothen, Greep, van 
Dyke and Chow^ on *‘The Isolation in Pure Form of 
the Interstitial Cell-stimulating (Luteinizing) Hor¬ 
mone of the Anterior Ijobe of the Pituitary Gland” 
reports results in such contrast with those found in 
our OAvn laboratory** that we consider it important to 
emphasize these differences. 

Both papers describe the preparation of an appar¬ 
ently pure protein witli similar biological properties, 
the minimal effective dose (MED) also happening to 
he the same. The evidence for belief in 11 le (mrity of 
the substance herein reported is as follows: 

1. Specificity of biological behavior. The substance 
has a specific effect on the ovary and testis of hypoph- 
ysectomized immature rats—the repair of the inter¬ 
stitial cells. When injected intraperitonealiy into 
normal immature female rats, it reduces the potency 
of certain concordantly administered gonadotrophins 
(pregnant male serum and chorionic gonadotrophin). 
When injected into hypophysectomized immature 
males, it stimulates the accessory organs of reproduc- 


I’Walther, Bor, Dcutsch. Bot. Gcs., 54: 1936, 616; 
1937, 

12 F. W. Braestrup, Ann. d. Hydrographio u. marit. 
Met,, Berlin; 1940 (m print). 

13 A. D. Middleton, Jour. Animal Bcol., 3: 241, 1934. 

1^ J. M, Speirs, Auh, 56: 411, 1930. 

3nA. H. R. Goldie, Quart, Jour, Boy. Met, Soc,, 62: 
81, 1936. 

1 ® F. B, Groiamayr, Ann, d, Hydrographiem u. marit, 
Mel, Berlin, 121, 1937. 

17 C. Elton, Brit, Jour, Bxp, Biol., 2: 119, 1924. 

1 Aided by grants from the Board of Research of the 
University of Califorma, from The Bockofeller Founda¬ 
tion and from Parke, Davis Company. Assistance was 
rendered by the Works Progress Administration, Project 
No. OP 665-08-3-30, Unit A-5. 

2 Science, 92: 178, 1940. 

3 C. H. la, M. E. Simpson and H. M. Evans. * * The 
Interstitial Cell Stimulating Hormone. II. Method of 
Preparation and Some Physico-chemical Studios.'' Bn- 
doorinology, in press. 
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tion. {In some strains^ t^e stimulation is more limited 
than in others.) It augments the potency of the fol¬ 
licle-stimulating hormone (FSH) judged either by 
increase in follicular development or in uterine 
weii^ts. It is to be emphasized that one half unit or 
0.0025 mg of the substance, when combined with 2 RTJ 
of FSH, doubles the uterine weight in immature hy- 
pophysei^loniized rats. Shedlovsky et al. do not report 
tests essential for establishing the freedom of their 
material from contamination with other hormones of 
the anterior hypophysis. The substance herein re¬ 
ported is free of follicle-stimulating effects when given 
in 600-fold the MED for repair of the interstitial 
tissue; no thyrotrophic hormone was detected at the 
0.50 mgm level in the onc-day-old chick thyroid 
weight test; no growtli-proinoting activity or adreno- 
corticotrophic effect was detectecl in hypophj^sec- 
tomizt^d rats when injected at a total dose of 8 mg in 
10 days; the local crop test for lactogenic hormone 
was negative at 0.68 mgm. 

2. Chemical characteristics. The protein contained 
14.2 per cent, of nitrogen with approximately 4.5 per 
cent, of tyrosine and 1 per cent, of tryptophnne. The 
carbohydrate content remained constant on repeated 
ammonium sulfate fractionation; analysis showed 
4.45 per cent, mannose and 5.86 per cent, glucosamine. 

3. Physical study (cataphoresis) has indicated the 
homogeneity of the protein. The schlieren picture 
obtained in the Tiselius apparatus showed only one 
boundary by scanning the whole field after electro¬ 
lysis for 90 minutes. The mobility of the protein was 
found to be - 6.36 x 10’° in phosphate buffer of pH 
7,53 and ionic strength 0.05 at 1.5*^ C. Electrophoresis 


expmments showed the isoelectrio point to lie beiwem 
pH 4.6 - 4.6. It is to be noted that in contrast with 
our results, Shedlovsky et al. obtained a mobility of 
0.66x10“° at pH = 7.86 and an isoelectric point of 
pH 7.45. It may therefore be said that although pro¬ 
teins with similar biological properties have been iso¬ 
lated by two laboratories, the results from electro¬ 
phoretic study arc so different as to forbid identifica¬ 
tion of the substances in question. 

Choh Hao Li 
Miriam E. Simpson 
Hkkbert M. Evans 

Institute of Experimental Biology, 

Univebsitt or Califohnu 

THE BLACKENING OF COOKED POTATOES 

The blackening of cooked potatoes is a different 
process from the darkening that occurs when raw 
peeled potatoes are exposed to air; the latter darkening 
is known to be due to melanin. Although both darken¬ 
ing processes are oxidations, the synthesis of melanin 
involves an enzyme whereas the other type does not 
require one. Potatoes which did not darken when kept 
in an atmosphere of nitrogen during boiling and cool¬ 
ing blackened when removed to the air. 

Certain properties, including the ultraviolet absorp¬ 
tion spectra of the pigments from the darkened raw 
and cooked potatoes, were compared. Those of the 
blackened cooked portions differed markedly from the 
melanin and, moreover, showed properties similar to 
flavones. 

Helen Nutting 
Marion C. PruND 

Cornell University 
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CATASTROPHISM VERSUS EVOLUTIONISM 

The Material Basin of Evolution. By Richard Gold¬ 
schmidt. 436 pp. New Hav&: Yale University 

Press. 1940. Price $5.00. 

This book contains the only basically new theory 
of organic transformation propounded during the 
current century. For notwithstanding the colossal 
literature concerning organic evolution which has 
accumulated since the publication of Darwin's 
^‘Origin of Species," only three main types of theories 
can be distinguished. One type is based on Lamarck's 
assumption of direct adaptation by inheritance of 
results of use or disuse of parts. Other theories are 
built on Darwin's principle of natural selection of 
the fittest variants produced by interactions of the 
oiganism's inherited structure with the external as 
well as internal environments. Theories of the third 
group assume autogenesis, that is, unfolding of the 


potentialities hidden in the organism, impelled by an 
urge toward development in a certain direction. Ac¬ 
cording to all these theories organic transformation 
takes place by evolution, that is, gradually by accretion 
of more or less small changes. According to Gold¬ 
schmidt, however, it occurs by oataclyamio upheavals 
rather than by summation of individually small steps. 

Lamarckianism has become obsolete owing to its 
basic assumption having fallen short of experimental 
verification. Autogenesis has always been in conflict 
with the principle of causality in vogue in the mate¬ 
rialistically-minded modem science. Darwinism un¬ 
derwent great changes because of the forward strides 
of genetics, but the unbroken eontinui^ Of ideas be¬ 
tween the “neo-Darwinism" and Darwin's original 
theory is evident. The appearance of Goldschmidt's 
book connotes an at least temporary end of the un¬ 
divided reign of neo-Darwinian theories. For QclA- 
schnndi not only rel^^ates natural sdeotkm to a pl^ 
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tif muniportance, but in effect rejeeto evolu¬ 

tion beyond the narrow confines in which it has been 
admitted to exist by Linnaeus and many creationists. 
His theory belongs to the realm of catastrophism, not 
to that of evolutionism; his break with the Darwinian 
tradition is almost complete, and his ideas are related 
to those of G. St. Hilaire rather than to those of any 
modern evolutionist. Only deVries has oceasionally 
earpressed himself in a language similar to Gold¬ 
schmidt’s; but this similarity proves to be a spurious 
one. Genetics has been considered the foundation of 
neo-Darwinism. Throughout his book Goldschmidt 
stresses the fact that his views are a result of his life¬ 
long work in genetics, but it must not be forgotten 
that he has a splendid command of other biological 
disciplines as well. Goldschmidt’s interpretation of 
genetic data is different from the rather generally ac¬ 
cepted one. 

Only the salient points of Goldschmidt’s brilliantly 
developed and masterfully presented theory can be 
sununariaed here. Goldschmidt asserts a fundamental 
dualism of the processes of organic transformation 
by distinguishing microevolutionary and macroevolu- 
iionary changes. ‘Microevolution by accumulation of 
micTomutations—we may also say neo-Darwinian 
evolution—is a pi*ocess which leads to diversidcatiou 
strictly within a species, usually, if not exclusively, 
for the sake of adaptation of the species to speciiic 
conditions within the area which it is able to occupy.” 
This process has nothing to do with the origin of new 
species; Hhe subspecies are diversifications within the 
species, but theie is no reason to regard them as 
incipient species.” On the other hand, “the change 
from species to species is not a change involving more 
and more atomistic changes, but a complete change of 
the primary pattern or reaction system into a new 
one. . . . One might call this different type of 
genetic change a systemic mutation. . . The effec¬ 
tiveness of systemic mutations is tremendous: 
“Maoroevolution may proceed by large and sudden 
steps which aooompliah at once what small accumula¬ 
tions can not perfect in eons, and this on the specific 

well as on any higher level.” “Species and the 
higher categories originate in single maoroevolution- 
ary steps as completely new genetic systems.” The 
origin of mimetic resemblances, of mutual adapta¬ 
tions of flowers and insects, the transformation of 
Sinanihroptui into Homo sapiens might have taken 
place thus euddeniy. The bon mot of Sohindewolf 
that *‘the first bird hatched from a reptilian egg” is 
ijuoted approvingly, although it is not clear to the 
reviewer whether Goldschmidt intends this to be taken 
literally. The role of natural selection in macroevola- 
tion ^^becomea reduced to the sunple alternative: im- 
n^m^.aeoeptanco or rejection.” 

jkithoilghy in the reviewor’a Goldsehmidt’s 
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theory is invalid, it must be admitted that Goldschmidt 
has marshalled an impressive array of evidence in its 
favor. If races are not incipient species, if species 
ariae by changes akin to explosions, the living world 
must be divisible into discrete species compartments. 
The lack of universality of such rigid subdivisions is 
what has ever since Darwin been one of the main 
arguments in favor of evolution. The first 183 pages 
of Goldschmidt’s book are devoted to disproving this 
a^umant. The alleged transitional cases between 
races and species arc scorchingly criticized and shown, 
according to the author, to be spurious. He admits 
that there are transitions between some of the “spe¬ 
cies” of the taxonomists, but these ai'e not deemed to 
be real spefciee. Goldschmidt has no crusading zeal to 
induce taxonomists to abandon their errors, but he in¬ 
sists that to on evolutionist “Whore species can be dis¬ 
tinguished with certainty . . . they are different and 
are separated by a gap, if not by an abyss.” However, 
no definition of what a real species «liould l)e is given, 
so that one is left wondering how to detect them in 
practice. 

Pages 184--250 contain the climax of Goldschmidt’s 
theory: the statement of the case for systomic mu¬ 
tations. “A systemic mutation (or a series of such), 
then, consists of a change of intrachromosoniul pat¬ 
tern,” and involves “only the aiTangement of the serial 
chemical constituents of the chromosomes into a new, 
spatially different order, ...” An excellent review 
of the data showing that species differ in the linear 
sequence of materials (gene arrangement) in the 
chromosomes is given, and the conclusion is reached 
that the source of macroevolutionary changes is 
herein detected. A thorny question obtrudes, how¬ 
ever, in the reviewer’s mind. According to Gold¬ 
schmidt, genes do not exist, and what has been known 
as gene mutation (the microevolutionary one I) is 
based on very small pattern changes iu the chromo¬ 
somes. What, then, is the fundamental difference 
between the ordinary mutations and systemic muta¬ 
tions f 

Next (pp. 250“395), follows the chapter on “Elvolu- 
tion and the potentialities of development,” in which 
Goldschmidt seeks to prove that the normal em- 
bryogeny contains potentialities which, when evoked 
by a genetic change, may lead to a complete reorgani¬ 
zation of the end product. Here Goldschmidt is 
really at his best; pertinent facts from experimental 
embryology, comparative anatomy and physiology, 
unknown to or ignored by many geneticists, are or¬ 
ganized into a logical and convincing system. It is 
difficult not to agree with Goldschmidt’s conclusion 
that “The physiological balanced system of develop¬ 
ment is such that in many cases a single upset leads 
automatically to a whole scries of consecutive changes 
of deydopment. ... If the result is not, as it fre- 
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quenily ifl, a mouBtrosity incapable of completing 
development and surviving, a completely new ana¬ 
tomical construction may emerge in one stop from 
such a change.” Whether or not the production of 
such “hopeful monsters” may reasonably be con¬ 
sidered the main channel of organic transformation 
is, however, an entirely different matter, as Gold¬ 
schmidt himself admits (p. 251). 

It is impossible to attem])t here a critique of Gold¬ 
schmidt’s theory, for this would require a book ap¬ 
proximately of the same size as hia own. Certain 
lines which such a criticism might take are adum¬ 
brated above. In his concluding chapter (pp. 396- 
399), Goldschmidt indicates that one of the advan¬ 
tages of his views over uco-Darwinism is the simplic¬ 
ity of the former. It is indeed simpler to assume that 


major groups of organisms arose ready-made by 
catastrophic Bystemie mutations than to visualize the 
complex interplay of the numerous agents which 
could bring similar results on the neo-Darwinian 
scheme. But in the reviewer’s opinion the simplicity 
of Goldschmidt’s theory is that of a belief in miracles. 
It must, nevertheless, be recognized that Gold¬ 
schmidt’s keenly critical analysis has emphasize<l the 
weakucssea and deficiencies of the neo-Darwinian con¬ 
ception of evolution, which are numerous, as even 
partisans ought to have the courage to admit. It 
would seem that this fact alone obliges any one inter¬ 
ested in the modern evolutionar>" thought to read 
Goldschmidt’s book. 

Th. DonZHANSKY 

ConU MBIA ITmVEUSITY 


REPORTS 


THE MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY AND THE NATIONAL 
DEFENSE PROGRAM^ 

pROTKCTioN of the Western Hemisphere and espe¬ 
cially of the North American continent against any 
possible invasion by force is the firm determination of 
all true Americans, pjqually important, and more 
difficult, is defense of the freedom of spirit and fiction 
which our forefathers won for us by generations of 
struggle and which is stealthily threatened alike by 
subversive influeuces from without and vicious am¬ 
bitious from within. Both tend to undermine om* 
strength by sowing doubt and discord. Sometimes 
these influences operate insidiously in the guise of 
high idealism, as in the cause of peace or of human 
rights; sometimes they operate openly to incite vio¬ 
lence and class hatred. 

Research work on national defense problems is 
being conducted in many of the departments of the 
institute. Most of this is tlirouglw^ontracts with the 
War and Navy Departments, the National Advisory 
Committee for Aeronatuics, the National Defense Re¬ 
search Committee, the National Academy of Sciences 
and with private companies engaged in development 
of equipment for military purposes, 

Members of the institute’s staff are serving in a 
variety of national defense agencies, some having 
been granted leaves of absence and others having been 
relieved of a portion of their institute duties to make 
this possible. Dr. Robert G. Caldwell, dean of human¬ 
ities, is serving as chairman of the Division of Cul¬ 
tural Relations Among the American Republics, a 
post he has token at the request of President Roose¬ 
velt. Prafessor Ralph D. Bennett, of the department 

1 From the annual report of President Karl T. Comp¬ 
ton to the Corporation of the MassachuBetta Institute of 
Technology. 


of electrical engineering; Professor Francis Bitter, 
of the department of metallurgy, and Doyle Northrup, 
of the department of physics, are on leave of absence 
to carry on an important I'esearch program for the 
Navy Department, while Professor C. M. Van Attu 
and R. D. Campbell resigned from the physics staff 
to work on this project. 

Professor Jerome C. liunsaker, head of the depart¬ 
ments of mechanical engineering and aeronautical en¬ 
gineering, is a member of Uie National Advisory Com¬ 
mittee for Aeronautics, and is participating in the 
aeronautical research programs conducted for the 
Army and Navy by that committee. Through mem¬ 
bership in many other boards and committees in 
Washington he is also aiding the defense program. 
Professor Walter G. Whitman, head of the depart¬ 
ment of chemical engineering, is chainnan of a sub¬ 
committee of tiie National Advisory Committee for 
Aeronautics. Professor E. S. Taylor, of the depart¬ 
ment of aeronautical engineering, has been the chief 
assistant to George J. Mead, a graduate of the insti¬ 
tute, who is in charge of airplane engine production 
under Mr. Kuudsen, head of the National Defense 
Committee. 

Professor John E. Burchafd, director of the Bemis 
Foundation of Technology, is in active charge of a 
group of scientists and engineers charged with the 
development of special types of shelters. 

Professor Douglass V. Brown is head of the Divi¬ 
sion of Economics and Statistics for the Stettinius 
Committee, and his colleague, Professor Douglas M. 
McGregor, has been called from time to time to under¬ 
take special assignments for the Bureau of Labor 
Statistics. 

The National Defense Research Committee, under 
the chairmanship of our colleague, Dr. Vannevar 



OOTOUK 18, 1940 


SCIENCE 


359 


Bush, formerly vice-president and dean of engineering 
at the Massachusetts Institute of Technology, has 
presently available a large fund for research on de¬ 
vices and insirumeiita of warfare. Members of the 
committee in charge of its four divisions are Dr. 
Frank B. dcwett (M. I. T., ^03), Dr. Richard C. Tol- 
man (M. I. T., TO), President James B. Conani, of 
Harvard Cniversity and myself. Among the commit¬ 
tee's section chairmen are Dr. Alfred L. Loomis, of 
the corporation; Professor W. K. Lewis, departmeid 
of e-hemical engineering, and Professor George R. 
Harrison, department of physie.s, and on the oper¬ 
ating section committees are Professors Tenney L. 
Davis, ciiemistry department; Thomas K. Sherwood, 
ehemieai engineering department; Edward L. fk>wles 
and Samuel H. Caldwell, both of the electrical engi¬ 
neering dej)artment. 

Tlu’se are ojily some of the present national defense 
aetivities of our stalT. Many others also will undoubt¬ 
edly arise in the near future. 

Where we possess facilities of personnel or eqaip- 
mont which can coritrib[{tc in especially significant 
ways to the national defense program, we should 
direct them to this effort, always guided by our bc‘st 
evaluation of the national importance of this effort 
in comparison with other ways in which these same 
personnel and facilities might be used. We should 
make this possible by postponing less urgent research 
projects, by internal reaiTangejnent of teacJiing sched¬ 
ules and by carrying a more than normal pf^r capita 
burden of work. 

In addition to scientific and engineering research, 
special courses in various scientific Helds have been 
given and others are expected to follow as the need 
arises. One of these was an intensive course for 
junior aeronautical engineers. Fifty-one graduates in 
civil, mechanical and other engineering subjects from 
engineering schools in northeastern United States were 
accepted for this ten weeks' course without tuition. 
The success of the program has led to requests by air¬ 
craft compoiiies that the course be repented and that 
similar training be offered in other fields. Congress 


has under consideration an appropriation of $9,000,- 
000 for financing short intensive courses in engineering 
schools. 

Technology is continuing to participate in the Civil¬ 
ian Pilot Training program and is planning to speed 
up the gromtd school program during the current 
academic year. 

Weather forecasting is an essential feature of 
moderti warfare. For a number of ycal’s the institute 
has been giving postgi'aduate training in nieteorfdogy 
to young men of the Army, Navy and the United 
States Weather Bureau. This summer a special in¬ 
tensive course was given to recruits for the meteoro¬ 
logical service of the Army Air Corps. During the 
current academic year, training will be given to an¬ 
other group of approximately sixty-five special post¬ 
graduate students in this siibje<;t, mostly from the 
Army Air Corps and the Weather Bureau, With 
tht^o additions we have had n threefold increase in the 
number of graduate students studying metofirology. 

Realizing fully that present conditions make it more 
important than ever that it keep abreast of advances 
in science and onghieering and that its officers must 
have the best possible technical training, the Navy 
Department is sending an increased number of officers 
for postgraduate study at the institute. At its requeat 
there has been established a new course which com¬ 
bines the separate courses in naval construction and 
naval engineering into a single coordinated ])rogram. 
Of the sixty officers detailed to technology, forty are 
taking this three-year program and the remainder are 
distributed among other courses. 

As the need arises we are prej^nring to institute in¬ 
tensive new ct)urses in naval construction and aircjroft 
instruments for special groups of officers. 

The Wright Brothers Memorial Wind Tunnel is in 
continuous and overtime use for the testing of design 
models of new types of airplanes. With funds pro¬ 
vided by two aircraft companies, important new equip¬ 
ment is being added to this laboi-atory to permit tests 
on models with power applied to propellers, thus more 
closely simulating flight conditions. 


SPECIAL ARTICLES 


PROPERTIES OF THE ISOLATED EQUINE 
ENCEPHALOMYELITIS VIRUS 
(EASTERN STRAIN)! 

REFOftTS from this laboratory during the past two 
years have been concerned with the purification of the 
virus of equine encephalomyelitis and the study of its 
properties. Of,chief interest has been the investiga- 

i This work was aided by grants from Ledorle Labora¬ 
tories, pearl EAver, N. Y., and the Dorothy Beard Research 
Fund. 


tion of a specific material obtained by ultractnitrifugal 
fractionation of extracts of chick embryos diseased 
with the virus (Eastern strain). With this material, 
first described by Wyckoff,'-* i.s associated the infectiv- 
ity of the extracts from which it is derived. Continued 
study has provided increasing evidence that it is iden¬ 
tical with the virus. 

The process consistently yielding the purified virus 

» R, W. G. Wyckoff, Proc. Soc. JSxp. Biol, and Med., 36 : 
771, 1937. 





has already been desijribed.® Obtained after three 
cycles of alternate low- and high-speed ultracentrifu¬ 
gation, the purified substance, dissolved in solution of 
0,1 M or greater salt concentration, exhibits the 
homogeneity of a single molecular species” in the 


Of about 10^* m'ouae iofectioiui units per gram was 
dialyaed against distilled water, fronen and dried in 
vacuo and then dried to constant weight over PbO*. 
The lipoid fraction was obtained by extraction in turn 
with acetone, alcohol-ether (1-1) and beniiene. From 


TABl*K 1 

Puactionation and Analysis ok thb Equyns ENCRPHALOMTsiLms Viaus (Eabtbrn Strain) 


Virus fractions 


IJpoia bKet 



Whole 

virus 

Total 

Phospholipid 

- 

1 

% 

’S 

e 

Fatty add 

Total 

3 

o 

H 

Nucleic add 

Per cent, of whole vlnus. 


54.1* 

35 

13.S 

9.6 

4,0 

49.1* 

4.4 

Pep cent, of fraction. 



C4 

24.0 

18.0 



0.6 

C (i)er cent, dry weight) 

62.2 








H 

0.2 








N 

7.7 

1.5 

2.0 




14.1 

14.1 

p » « 

2.2 

2.4 

2.5 




1.2 

7.3 

HesUlue *' '* 

2.8 








Carhohydratet " " 

4.0 

1.6 





7.2 

33.6 

N ; P . 

3.fl : 1 

1 :1.6 

1 ; 1.2 




1 :11.7 

1:1.9 

Carbohydrate : P ... 

1.8 :1 

1 :1.5 





0 :1 

4.6; 1 


Yeast 

nucleic 

acid 


13.3 

7.9 

33.2 
1:1.7 


• These values Include the corresponding fraction of total carbohydrate, 
t Carbohydrate as glucose. 


analytical ultracentrifuge. The sedimenting boundary 
is sharp, comparable witli the boundaries seen with the 
papilloma virus^ and reported for the tobacco ring- 
spot virus'^ though not with those of certain other plant 
vimses such as that of tobacco mosaic. Unsediment¬ 
able light-absorbing substances are not present nor 
are more than traces of material sedimenting more 
rapidly than the virus. The sedimentation constant is 
S»“ - 233 X 10“^” cm sec*^ dynes'^. 

Solutions containing 0.1 per cent, virus are opales¬ 
cent and give the usual protein tests. The Molisch test 
is initially iu)gative, but positive tests for pentose with 
orcLnol and sulfuric acid and Bial’a reagent are ob¬ 
tained. The Schiff test for aldehydgs^s strongly posi¬ 
tive and so, too, is the acrolein test for fat, A sample 
containing 0.25 per cent, virus heated gradually (2*^ 
per minute) becomes opaque at 66,0 to 58,0° C. The 
denatured material is insoluble, its initial infectivity is 
lost, and the nitroprusside test is negative. Dialysis 
against distilled water leads to precipitation and par¬ 
tial inactivation of the virus, and the salt-free mate¬ 
rial frozen and dried in vacuo is further inactivated 
and insoluble in saline solutions. 

The results of chemical fractionation and analysis 
are summarized in Table 1. For this about 300 mg 
of the homogeneous material with an initial infectivity 

BA. Taylor, D. G. Sharp, H. Finkelstein and J, W* 
Beard, Proe* 8oc. B!srp, Biol, and 43: 648, 1940. 

* J. W. Board, W. B. Bryan and B. W. G. Wyckoff, Jour, 
Infoet Din., 65: 43. 1089, 

B W. M, Stanley. Jovr. Biol. Chcin,^ 120: 405, 1939. 


a solution of the whole lipoid fraction in chloroform, 
phospholipids were precipitated with strontium chlo¬ 
ride and acetone.® The precipitate was completely 
soluble in moist ether and contained practically all the 
nitrogen and phosphorus of tlie whole lipoid fraction. 
The weight of this phospholipid subfraction was calcu¬ 
lated from the phosphorus value with the factor 26. 
Cholesterol was determined upon an aliquot of the 
acetone fraction and was completely procipitable with 
digitonin. Fatty acid was calculated as oleic acid. 
The presence of aldehydes in the lipoid fraction was 
indicated by a strongly positive test with Schiff^a 
reagent. 

The protein fraction remaining after lipoid extrac¬ 
tion gave positive tests for pentoses and only a weakly 
positive SebifiE test. From 67.6 mg of the protein 
fraction, 6.6 mg of material having the qualitative 
solubility and general properties of a ribose nucleic 
acid was obtained.^ Practically all the phosphorus was 
removed from the protein in this subfraction. Samples 
weighing 0.26 .to 0.3 mg gave positive orcinol and Bial 
tests, but were negative with the Feulgen test. Parallel 
tests and analyses were made with comparable weights 
of yeast and thymus nucleic acids, It is evident that 
the behavior and constitution of this virus nucleic acid 
are similar to those of yeast nucleic acid. 

By pyknometer measurements on solutions of fully 

J. BeiBeT, Jewr. Biol, Ckem., 120:' 626, 1937. We 
are groatiy indebted to Dr. Bwsor for his amee and aid 
in the analysis of the lipoid fraetlosu 

7 T. B. Johnson and H. Harkins, Jour, Am, Chem, 

61s 1770, 1929. 
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active vims the partial apecifle volume vaa 0^39, cor¬ 
responding to a specific gravity of 119. 

Molecular stability* is at a maadmum between pH 
7,0 and 8.5. When the pH is reduced below about 6.5, 
the virus precipitates, and its infectivity is rapidly 
lost,* Disintegration, occurring slowly in the opti¬ 
mum pH range and more rapidly above the optimum 
to about pH 10.5, takes place as a splitting off of rela¬ 
tively very small light-absorbing fragments. These 
fragments are evident in the sedimentation patterns 
above the still sharp boundary of the residual virus, 
which thus becomes progressively obscured. At pH 
levels above about 10.5, the sedimentation constant 
of the residual large component is greatly diminished. 
Exposure of the virus to ultraviolet light of 2537 A 
I'CMizlts in inactivation at a rate of the same order of 
magnitude as that reported for certain bacteria.^'^ 
Virus inactivated in this way to the extent of 7 decimal 
dilutions gives a slightly diffuse sedimentation boiin- 
daiy and the same sedimentation constant as that of 
the fully active material. The molecular stability of 
the inactive material is much less than that of the un¬ 
treated virus, but the process of disintegration subse¬ 
quent to irradiation appears similar to that of the 
intact virus. The nitroprusside test of the inactive 
material is nc’gative. 

The purified material studied is specific to the virus- 
diseased chick embryos. No trace of a similar or 
related component has been found in repeated studies 
of normal embryo tissue. The homogeneity of the 
product is clearly evident in the findings with the 
analytical ultracentrifuge and in the uniformity of its 
biological and chemical behavior. It would thus ap¬ 
pear that the virus of equine encephalomyelitis (East¬ 
ern strain) is a complex of high molecular weight 
consisting of phospholipids, cholesterol, fatty acid and 
ribonucleoprotein. 

D. Gordon Sharp 
A. R. Tatloe 
Dorothy Bbard 
H i Finkklstbin 
J. W. Beard 

Duke UMiVKaaiTY School op Mbdicinx 

HYPERPUNCTION OF ANTERIOR PITUI¬ 
TARY IN RATS, II. ESTRUS CYCLES^ 

In previous papers®* ^ the authors have reported the 

SA. R, Taylor, D. G. Sharp and J. W. Beard, Jovr. 
Infect JHs. In presa. 

* H. Pinkelgtem, W. Marx, D. Board and J. W, Beard, 
/our. Infeet. Die., 66; 11^ 1940. 

WD. a. Sharp, Jour. BaoU 37; 447, 1989; 39: 536, 
1940. 

»This investigation was supported by a grant from the 
Dcmiinlttee on Beseardi in findoerlnology, National RC' 
taarch Council, 

V. Cole and B. K. Harned, BtUhorinolog^, 03: 338, 

1930 , 


following as evidence of a hyperactivity of the anterior 
pituitary in their colony of the Yale strain of rats: (1) 
high fasting blood sugar, (2) low glucose tolerance, 
(3) an exaggerated hyperglycemic response to epi¬ 
nephrine, (4) an initial resistance to insulin, (5) a 
high percentage of body fat, (6) on exaggerated rate 
of growth and adult siKc, (7) large urine volume and 
(8) high incidence of sterility. If these character¬ 
istics result from a hyperfunction of the anterior 
pituitary, one might expect to find a reflection of this 
activity in the cstrus cycle. 

Observations on 122 rats revealed a significant dif¬ 
ference between the cycles of the Yale strain and the 
normal strain, although quantitatively the difference 
was not as great as that observed by Evans* following 
the injection of anterior pituitaiy extracts. The pro¬ 
cedure consisted of comparing under controlled condi¬ 
tions the estnis cycles of the Yale strain with those 
of the Wistar strain which we consider normal for 
reasons previously enumerated.®*® Individuals from 
the two strains were matched according to age, type 
of cage, number per cage, degree of light exposure and 
diet. Smears were made each morning, and the first 
appearance of cornification was taken as the end¬ 
point. 

In the first series of observations, 17 sexually mature 
rats ranging in age from 40 to 60 days at the incep¬ 
tion of the experiment were selected from each strain 
and smeared daily for at least 3 cycles. The average 
oyde in days for the Yale strain was 5.8 P.E. ^ 0.36 
and for the Wistar strain 4.7 P.E. ^ 0.3G. There are 

8 chances per 100 that the difference is not significant. 
Bixty-flve per cent, of the Yules and 35 per cent, of 
the Wisiars bad average cycles of 5 days or more, and 
35 per cent, of the Yales and 6 per cent, of the Wistars 
had average cycles of 6 days or more. The chances 
that these differences are not significant are 4 and 3 in 
100, respectively. 

The second series totaled 44 Wistar.s and 45 Yales 
ranging in age from 80 to 295 days. One Yale rat, 97 
days of age, showed no cycle although smeared for 16 
days. Table 1 shows that the cycles averaged 5.48 
days for the Yales and 4.45 for the Wistars. The 
chance that this difference is not significant is less than 
1 in 100. Thirty-four per cent, of the Yales but only 

9 per cent, of the Wistars have cycles of 6 days or 
over. The chance that this difference is not significant 
is less than 1 in 10,000. 

In view of the work of Blunn® on the relation of 
the genetic composition of rats to the time of opening 
of the vagina, it appears important to record that the 
Yale, more accurately called the Connecticut Agricul- 

« B. K. Hamed and V. V. Colo, Mndoorinology, 25: 689, 
1939. 

^ H, M, Evans, Harvey Lectures, 19: 212, 1924. 

0. T. Blunn, Anut Becord, 74: 199, 1930. 
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TABLE 1 

A CoMPAIClSON OF TBK LENGTHS OF THE Eh iEUS CTCLBS OF 
Matuuk Ratu in tub Wiutak and Yalb Strains. Rats 
FROM THE Two STRAINS WERE PAIRED ACCORDING 
TO Age, Kanor 80-295 Days 


No. of rats showing 
cycle 


Liength of --—---- 

cycle In WJstar Yale 

days 44 rate 44 rats 


;i . 7 5 

4 23 13 

5 . 10 11 

0 . 1 5 

7 . 2 3 

8 . 0 2 

0 1 3 

11 0 3 

14 0 1 

Average cycle 

In dayg . . 4.45 + 0.13 6.48 1 0.23 0.009 

Po.rcentuce 3-5 

dayN . 91 06 0.00005 


• Chance lliat dovlatlon Ih due to sampliDg. 

tural Experimental Station strain, and the Wietnr ex¬ 
perimental strain used in these studios are genetically 
different, a.s sliown by the results of mating a piebald 
male with two Yale and two Wiatar females. The 17 
offspring from the Yale crosses were black with white 
paws and vest, while the 21 offspring from the Wistars 
were all piebald. 

The data on the estrus cycle of the Yale rats have 
been interpreted as further evidence of a liyperfunc¬ 
tion of the anterior pituitary in this strain. 

Ben K. Hahn ED 
Versa V. Cole 

Woman's Medical College of 
Pennsylvania 

LIFE HISTOI^Y OF SPIRORCHIS PARVUS 
(STUNKARD) TREMATODA: 

SPIRORCHIIDAE 

The life history of Spirorchifi parvus, a mono- 
stomate blood fluke from the arterioles of the muscular 
gut wail of the turtle Chryaemys picta, has been com¬ 
pleted experimentally in the labo«fetory. The large 
non-operculate eggs contain active miracidia when 
passed from the hostj hatching occurs after four to 
six days* incubation at room temperature. The mira- 
cidiuin is complicated, having a complex sensory ai>- 
paratuH, eighteen dermal plates arranged in four tiers 
and two pairs of flame cells, Miracidia penetrate 
young snails of the species Hdisoma trivolvis Say and 
H, catnpanulatnm Say and develop into elongated 
mother aporocysts in the mantle of the hosts. Young 
daughter aporocysts escape from the mother sporoc'yst 
sixteen to eighteen days after penetration of the mira¬ 
cidia. and migrate to the liver of the snail by way of 
lymph channels. The young daughter sporocyst has a 
subterminal birth pore, a spinoso anterior end, and 
contains several young cercarial embryos. The cer- 
caria is an apharyngeal, distoraate cercaria of the fnr- 


cocereousy brevi-furcate type, having a dorsal body 
crest and compound pigmented eyospots. Body and 
tail are spinose. The body is humped above the inser¬ 
tion of the tail, broad posteriorly and narrow an¬ 
teriorly to the ventral sucker. The mouth is subter¬ 
minal as in schistosome ceroariac; esophagus long, 
ceca short and inflated. The head organ is larger than 
the ventral sucker, the former is transformed within 
the flnal host into the oral sucker while the ventral 
sucker disappears. The tail-stem is muscular and 
more than twice the length of tlie body. The fnreae 
have tin-folds. Both body crest and fin-folds are 
organs of flotation. 

The crest is formed by an elevation of the cuticle 
above the dorsal mass, but the two cuticular portions 
are not in contact, thus forming a cavity between the 
apex of the crest and the dorsal body wall. The crest 
may be obliterated by extreme elongation of the body, 
or it may app<>ar even higher than usual when the body 
is greatly contracted. It may disappear altogether 
wdieri specimens are placed in hot fixing solutions, but 
it is demonstrable in specimens fixed in warm or cold 
solutions. 

Inhere are seven pairs of penetration glands in cer- 
cariac dissected from the snail, but only six pairs in 
naturally emerged cercariao. The seven pairs may be 
divided into four groups; the first group, found only 
in cercariae dissected from snails, consists of a single 
pair of small pyriform, mononucloated gland cells 
located about halfway between the eyespots and the 
ventral sucker. They and their ducts are filled with 
coarse granules. The second group contains two pairs 
of eosinophilic glands, located just anterior to the 
ventral sucker. The three pairs of glands in the third 
group are basophilic in staining reaction and are 
located dorsal and posterior to the ventral sucker. 
They are larger, more elongated and have mom finely 
granular contents than the first two groups. The 
fourth group consists of a single pair of large glands 
located in the extreme j^osterior part of the body. In 
naturally emerged cercariae they appear as a single 
large granular mass and are so reported in related 
cercariae. The contents of these glands and their 
ducts are coarsely granular as in the first pair. Dur¬ 
ing most of the developmental period of tbe cercarial 
embryo these glands are clearly separate. They 
migrate posteriorly from near the head organ, where 
they were first seen, to the posterior end of the body 
as the embryo gi'ows into a fully developed cercaria. 
By this time the glands are so overlapped as to appear 
as one, but their ducts, which may be observed at any 
stage of development after their first appearance, 
indicate the paired condition. The presence of the 
first group of glands in cercariae dissected from anailB 
and their absence in naturally emerged cercariae 
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ge»t that the contents of the first pair of glands are 
used by the ceroaria to make its way through the 
tiftsties of its snail host. 

The identity of Cercaria parvm was proved experi¬ 
mentally by rearing adult worms from oercariae and 
also by rearing oercariae from eggs produced by these 
adult worms. A detailed comparison of this speoies 
with descriptions of C, wetrdi Miller (1923) shows 
that they differ only in the presence of a dorsal crest 
on (7. parvus. A corresponding structure was not 
described for C. wardi. Despite this apparent differ¬ 


ence there is a possibility that they are identical. 
C. parvus in its position when fioating or resting on 
the bottom differs from C. elephoMtis, which it closely 
resembles in stnicture. 

A more complete description of the stages in the life 
history of this trematode and the development of its 
excretory system will be presented elsewhere. These 
researches were supported by a fellowship of the 
General Education Board. Limas D, Wall 

DiCPAaTMKNT OP ZOOliOOT, 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN AUTOMATIC ZERO PIPETTE FOR DIS¬ 
PENSING STERILE CULTURE MEDIAE 

An apparatus constructed in this laboratory in 
connection with chemical studies on the nature of 
disease resistance has proved to bo convenient in 
Kterilixing and asoptically dispensing measured 
amounts of liquid culture media into sterile flasks. 
It is particularly useful when large numbers of flasks 
are to be filled, as in testing the inhibitory effects of 
organic compounds using the alcohol steriliTiation 
technic described elsewhere.^ The details are shown 
in the figure; the measuring device resembles the 
automatic zero pj])ettcs commercially available but is 
especially adapted for aseptic use. 

The apparatus was made of Pyrex glass through¬ 
out and requires one No. 7/25 Standard Taper joint 
and one three-way stopcock with 2 mm bore; the 
other paiis are readily constructed by any one with 
an elementary knowledge of glass blowing. 

To prepare the apparatus for autoclaving, an 
upright Erlemneyor flask of appropriate size (gen¬ 
erally 4 liters) containing the nutrient medium is 
closed with a two-hole rubber stopper bearing the 
measuring device and an air vent tube A. The stop¬ 
cock is turned bo that air can t^scapo from the flask 
through the pipette and the openings are plugged 
with cotton as intlicated. The Ij-sbaped tube B lead¬ 
ing to the stopcock is pushed as far as it will go into 
*tbe rubber stopper so that a minimum of head room 
in the autoclave is required; the level of the liquid 
in the flask should be below the end of this tube. The 
air vent tube, which is made of a 2 mm capillary and 
extends to the bottom of the flask, is closed with a 
No. 0 rubber stopper to prevent loss of liquid through 
tb© tube; this stopper must bo removed as soon as 
the autoclave is opened to prevent the solution from 

I Approved by the director aa contribution No. 598, 
Technical Series, of the Texas Agricultural Experiment 
Station. 

s Glenn A. Greathouse and Nell E, Bigler. Quantita¬ 
tive Oomparieon of Methods for Sterilising Solutions of 
Organic Qompounds Used in OuUure Media. (In press.) 


reaching the cotton plug. After the large stopper is 
fastened in place with the clamp, the top of the flask 
and the pipette are covered with a folded sheet of 
wrapping paper and the apparatus placed in the auto¬ 
clave. 

When the system has cx)olod and is to be used, the 
paper hood is I'cmoved, the stopcock turned to an off 
position and the L-shaped tube carefully pulled out 
of the stopper until the end is practically flush with 
inner surface of the .^topper. The expanded rings C 
of the tube in the stopper aid in preventing any leak¬ 
age or tendency of the tube to come out of the stopper 
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too readily* The apparatae, after being inverted, ie 
placed in a large split iron ring attached to a ring 
stand and then has the appearance indicated in the 
drawing. The cotton in the side arm D of the over¬ 
flow vessel is removed and a glass tnbc (not shown) is 
attached to it by means of a short rubber tube. This 
glass tube conducts the overflow to a benker sitting on 
the table top. The 1 mm constriction in the side arm 
provides a liquid se^il to prevent any chance of con¬ 
tamination through that raeujber. The cotton )3lug is 
then removed from the bell-shaped shield and the 
apparatus is ready for use. The stopcock is turned 
80 that the pipette fills. When a few drops of liquid 
have run out of the tip at the top, indicating that the 
pipette is completely filled, the stopcock is turned 
through 180° and the measured quantity is discliarged 
into a sterile flask which is placed on the table under¬ 
neath the bell. The interchangeable ground glass joint 
is provided tn facilitate the use of various-sised 
pipettes from 10 to 100 ml. When different amoimts 
of one solution are to bo measured, but with less rapid¬ 
ity and accuracy, a graduated burette E can be in¬ 
serted, instead of tha by means of the inter¬ 

changeable joint. 

Neil E. Bigler 
Glen NT A. Greathouse 

TEX.AS Aoricum’ueai, Experiment Station 
AND Bureau op Plant Industry, 

IT. 8 . Department op Agriculture, 

College Station, Texas 

A DRY-ICE FREEZING UNIT FOR CUTTING 
FROZEN SECTIONS 

The advantages in time-saving of different freeaing 
methods in cutting microscope sections is well recog¬ 
nized, but available techniques are in many cases dif¬ 
ficult or costly to use. Freezing by carbon dioxide 
gaa is both costly and tedious in practice. The use of 
commercially available dry-ice freezing units has 
some disadvaiitageB. Ordinarily'^these units are too 
small for pieces of tissue larger than 2 square cm, 
they fail to freeze the tissue uniformly, the diy- 
ice container is arranged on an arm extending from 
the tissue table, and they do not hold enough dry ice 
to ket^p the tissue at a uniform temperature for a 
siifflcicutly long period of time. 

In order to facilitate the cutting of rather large 
brain sections, a dry-ice freezing unit has been de¬ 
vised to eliminate many of the difficulties described 
above. The unit is constructed so that it can be used 
on different kinds of microtomes. 

Fig. 1 presents a diagram of the apparatus in oross- 
section. The device consists of a cylindrical east- 
aluminum container, constructed with a center table, 
to which is fitted a bakelite support. The block of 
tissue to be sectioned is placed on the center tebhr 


which is grooved in concentric circles, and powdered 
dry ice is packed around it within the container. The 
bakelite support is clamped to the block-holder of the 
microtome. 



Fro. 1. The Dry-ice Fpenzing Unit: 1 represents the 
circular table of the freezing unit, 2, the circular con¬ 
tainer into which the dry ice Is packed, 3, the side wall, 
and 4, the bakelite support, which is clamped into the 
block-holder of the microtome. 

The dry-ice container measures 8.4 cm in diameter, 
2 cm in height, and has a wall and base 0.4 cm thick. 
The tissue table is supported at the center of the con¬ 
tainer on a base 1.5 cm in diameter. The table itself 
is 5 cm in diameter and 0.5 cm thick, and is raised 
0.2 cm above the wall of the container in order to 
avoid the possibility of fouling the knife. The hex¬ 
agonal bakelite support is 1.5 cm high and 2.6 cm in 
width. Additional economy of space may be secured 
by constructing the apparatus so that the base sup¬ 
port may be clamped directly in the microtome, thua 
eliminating the block-holder. 

Using this device, complete frontal sections of, the 
brains of large dogs, 30, 40 and 50 microns in thick¬ 
ness, have been cut very satisfactorily. The tissue is 
frozen uniformly since the tissue table is completely 
surrounded by dry ice. The dry ice keeps well, for it 
is partly enclosed within the container. Further¬ 
more, the container is insulated from the metal of the 
microtome by the bakelite support. In these respects 
the freezing unit described has been found superior 
to other devices of this sort, both those which utilize 
dry ice or carbon dioxide gas iu order to freeze the 
tissue.^ 

Karl U. Smith 

The University or Rochester 

t The freezing unit described may be obtained from 
Merle Hanford, Physics Department, University of 
Rochester, Rochester, N. Y. 


BOOKS RECEIVED 

Dahlberg, Gunnar. 8tatisiieal Uethode for MeSieat 
and BiotaffieaJ. StudenU. Pp. xii -f 232. Interscience 
Publisliers, New York. 12.76. 

Eckert, W. 3. Pnnohed Card Methodn in SoUntifia 
Commutation, Pp. ix + ise. Thomas d. Watson As- 
stronomical Computing Bureau, Columbia University, 
New York, $2.00. 

Perry, Louise M. Marine ShrMn of the Souihuotsi OoMt ; 
of Florida. Pp. 230. Illustrated, Paleontological 
Research Institution, Ithaca, New York. 

Sa88, John E. Blmeftu of Boimiooi 
Pp. ix + 322. 33 figures. McGrgw^ftm* : :■ 




SCIENCS 

Xoh. 92 Friday, October 25, 1940 No. 2391 


Engineering Progreea and the Social Order: Du. 
F&AKic B. Jew«tt and Dr, Robert W. Kino ... 365 

Ohiittnry: 

Francia Eohart Bcrridk: President Winfred 
George Lkutner. Mary Vaux Walcott: H. W. Y. 371 

Scientific Events: 

Changes in Medical Prescribing in Orcat Britain; 

The Industrial Eesearoh Institute; ** Unlimited 
fforisons,** a Weekly Broadcast; Election of Offi¬ 


cers of the American Chemioat Society . 373 

Scientific Notes and Ncics ... 376 

Discussion: 


Some Additional Observations on Slumping and 
Gully Formation: Protbbsor Robert H. Mitchell. 
Mating and Oviposition in the Pacific Coast Tree 
Toad: Robert Emrie Hmith. The Proposed 
Terms * * Exergonic* * and ** Endergonio** for 
Thermodynamics: Protessob Charles D. Coryell. 


SAT-Chromosomes; Pbofebbor C, A. Berger . 378 

Scientific Books: 

Infiammaiion: Dr, Euqknr L. Opie, FHoioelas- 
tieity: Professor J. P. Den Hartog . 381 


Special Articles: 

On the Interdependence of Eespiration and Gly¬ 
colysis: Dr. Otto Rosenthal, Morris A. Bowie 
and Dr, Oeoroe Wagoner. Appearance of Skele¬ 


tal Abnormalities in the Offspring of Eats Beared 
on a Defioient Viet: Dr. Josef Warkany and Dr. 
Rose C. Nelson. Modification of the Chemistry 
and Pharmacological Action of the Cardiac Glyco¬ 
sides: Dr. Joseph E. P. Bisekan and Dr. Sey¬ 
mour B. London. The Nature of the Anti- 
alopeda Factor: Dr. D, W, Woolley . 382 

Scientific Apparatus and Laboratory Methods: 

A New Type of Shielded Glass Electrode: Jacob 
Adler. A Direct Method of Determining the 
Erythrocyte, Leucocyte and Thrombocyte Count of 


Fowl Blood: Psyche W. Wetmore . 385 

News . ... 10 


SCIENCE: A Weekly Journal devoted to the Advance¬ 
ment of Seienee^ edited by J. MoKeek Gattell and pub¬ 
lished every Priday by 

THE SCIENCE PRESS 

Lancaster, Pa. Garrison, N. Y. 

New York City: Grand Central Terminal 
Annual Subaoription, $6.00 Single Copies, 15 Cta. 

SCIENCE Is the official ormn ot the American Assoda- 
tlon fot the Advancement of Science. Information regard' 
Ing memberahlp In the Association may be secured from 
the offi^ of the permanent secretary in the Smithsonian 
Instlt^on Building, Washington, D. C. 


ENGINEERING PROGRESS AND THE SOCIAL ORDERS 

By Dr. PRANK B. JEWETT 
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NATIONAL academy OF SOIENCES 

and Dr. ROBERT W. KINO 


ASSISTANT VlOE-rilBSlDBKT, AMERICAN 

At a time like the present, we all realiae that some- 
^ thing is on trial. Without perhaps being particularly 
aw&re of it, civilised man the world over is engaged 
in sitting and weighing evidence and will sooner or 
later reach certain conclusions. These conclusions are 
likely to be of fundamental significance as regards 
the future ordering of public judgment, and will dif¬ 
fer no doubt in important respects from the basic 
tradition which, in the past, has been acceptable and 
accented in guiding much of our action. 

It would bo very interesting to discover just whal 
it is that stands before tiie bar. It may be fondamen- 

1 Addrm delivered before the Seotkm en Natural Sci- 
the trniverstty of Feniuiylvaiaia Bicenteamal Con- 
msBm, Ptdladi^hla, September 1949. 


telephone and telegraph company 

tal science, it may be applied science, it may be sci¬ 
ence and technology in general, it may be religion, it 
may be domestic politics or world politics, or it may 
only be that old and primeval scapegoat, human na¬ 
ture, whom the bailiff never tires of bringing to book 
and who, we now begin to suspect, is quite incor- 

rigibla 

H4re in brief is the setting for any contemporary 
discussion of science and technology and their reper¬ 
cussions bn the so<sial order. In attempting to iden¬ 
tify what is here somewhat loosely designated as the 
culprit, it is perhaps well to recognize that the public 
at large will make up its mind irrespective of what 
any few individuals decide. However, a correct 
analysis is none the less important because every cor- 
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rect analysis helps .to establish for the future our as¬ 
surance that Tve are not utterly creatures of chance^ 
but that if, us a social group, we niiiko the requisite 
effort we will be able to gauge our social and political 
environment and build and modify it consciously, as we 
now control much of our material environment. 

Let us begin with the truism that the major prob¬ 
lems and troubles of the day have, in considerable 
measure, a technological and therefore a scientific 
heritage. Both our civilization and our civilization- 
destroying engines are mechanistic. In business and 
in industi*y—even in that much more fundamental 
unit, the fa»nily—the daily round has become pretty 
firmly geared to the machine. In optimistic juoments 
we declare that this has brought leisure and has 
raised the standard of living; but if so, can we also 
affirm that it has brought liberty a!i<l peace of mind! 
Quite the reverse, for out of it has grown a powerful 
compulsion that- we coordinate our individual and col¬ 
lective actions with almost mnehineiike precision to 
the complex activities that go to make tlie present- 
day life of society. To the extent that we fail in our 
efforts at coordination, the complex social machine of 
which we are a part goes awry, yielding not plenty 
and profit but conflict and confusion. The* ref ore, we 
might conclude that we are in danger of being 
plagued by our own knowledge of material things. 
It manifests itself as a web of exquisite subtlety 
which^ unwittingly, w(3 have been weaving about om*- 
selvcs. And unfortunately there appears to no 
way in which the web can be unraveled. Knowledge 
once available is destined to be a permanent posses¬ 
sion; for all our inventive skill we can conceive of no 
method by which facts once understood can be forced 
back into the limbo of the ruysterious and the un- 
knowiL The road of learning which the human race 
has l>een traveling permits of motion in only one di¬ 
rection. To go backward necessarily implies that the 
species were to become aomelhini^Jess than human. 

Constraints of Inuustrialization 

A chief source of disquiet is that modern science in 
its own attainments and in its practical applications 
has emphasized as never before the gulf which sepa¬ 
rates the remarkable powers and the equally remark¬ 
able limitations of the human mind. In the face of 
such demonstrated limitations, we must all at times— 
and especially in the present crisis—^have wished that 
they were not immutable so that something might be 
done to improve the breed, as it were. However, 
whatever the view we take toward eugenic programs 
and the uplifting influence of education, the only hope 
of prompt relief appears to lie elsewhere. 

The mathemalicittiis and physicists have a term 
which expresses precisely the change which accumu¬ 
lating knowledge seems to have made in our lives. 
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There are in mechanics many problems which involve 
what are called constraints. The motion of the pen¬ 
dulum bob is a problem involving a very simple type 
of constraint. The string or wire which supports the 
pendulum weight converts the problem from that of a 
freely falling body to one which is compelled to 
oscillate to and fro indefinitely. The analogy ia a 
good one, for our machines as they become hourly 
more complex and with more delicately balanced an<l 
interrelated parts, are constraining our lives to do 
likewise. Having created all manner of mechanical 
devices as aids to living we—as a people with instincts 
for gears and levers and close coordination—-‘hesitate to 
sacrifice their marvelous efficiency by failing to meet 
the heightened standards of dexterity and (cooperation 
on our part which their successful operation demands. 
The iiHivitable result is that our rnod(*. of living is be¬ 
coming more and more detennined by the presence of 
invisible but none the less com}>ellijig constraints. 

What, then, is to be the antidote to our expanding 
knowledge of material things? 

Alternatives Very Limited 

This is not the place to discuss whether our ossocie- 
tion with the mechanisms of which the constraints are 
concomitants imparts adequate recompense for the 
resulting loss of freedom. Time alone will auswer 
this question. But since most of mankind gives evi¬ 
dence of being fascinated by mechanism as well as 
welcoming the excitement of teamwork—that is, of 
being a cog in a machine provided only that the ma¬ 
chine appears to bo going somewljore or accomplish¬ 
ing something and is running rapidly enough—it 
seems reasonable to suppose that the growth of con¬ 
straining influences will of itself scarcely be regarded 
as an unwelcome curtailment of action. 

But whether this is so or not, we are faced with a 
startlingly limited array of alternatives. Recent 
events in Europe are of course the chief source of 
evidence in this regard. Should this nation or any 
western nation decide now or at some future time that 
the machine era has, so far as it is concerned, begun 
to display diminishing returns, there might be littic 
that it could do to extricate itself, for the constraints 
of the machine are not alone of a kind which coumd 
conformity on our part, they include another kind 
which might very effectively compel it. 

To be sure, history records that no dictatorship has 
long endured, having always proved the prey of dis¬ 
ruptive forces working either from within or from 
without or both. But in this respect will history be 
able to repeat itself? We lack no evidence that 
through science and engineering the essential para¬ 
phernalia of dictatorship are much more effective 
than ever before. It is probably not wide of the truth 
to say that a few squads of men with modem tanks 
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are abcmt as efEcwiive for purposes of offense as one 
of Caesar's entire airmies. The unarmed mob, which 
in the past has so frequently been able to take mat¬ 
ters into its own hands, is no longer a match for as 
much as a oorporal's guard equipped with machine 
guns of recent design. And as a means of holding 
whole populations in submission, the airplane may 
prove itself to be a very decisive weapon. It has 
amply demonstrated that in densely peopled areas it 
can, unless strongly opposed, be the means of levying 
heavy toll upon civilian life and property, and ap¬ 
parently upon something even more vital, namely, 
civilian morale. 

So it seems manifest that from the standpoint of the 
group—not alone the individual—we should regard 
very seriously the effort needed to overthrow authori¬ 
tarian rule, once it becomes established; and this 
would be true even though it became utterly repug¬ 
nant to its subjects. There is apparently something 
new to history—namely, the possibility that a minor¬ 
ity can effectively secure control of a majority. We 
see not alone what can happen within national bound¬ 
aries, as in each of the totalitarian states, but more' 
significantly, we see an entrenched minority extend 
its sphere of conquest to inuch larger circles beyond 
its national boundaries. 

While the full future consequences of these rec<mt 
developments are not easy to gauge, it seems essential 
to attempt a re-evaluation of available political meth¬ 
ods and instrumentalilios, that we may thereby select 
those best suited to cope with the conditions obviously 
imposed by present-day technology. Our inherited 
social techniques give evidence of having lost an im¬ 
portant measure of contact with reality. In an ideal 
sense one may still applaud Franklin when he said, 
^'They that give up liberty to obtain a little temporary 
safety deserve neither liberty nor safety." But the 
vital fact to-day—^and we see that it has but recently 
injected itself—is that a minority who are willing to 
sacrifice their own liberty, or who perhaps have been 
80 unlucky as unintentionally to lose it, can compel a 
luajority who cherish liberty to lose theirs. The most 
effective avenue of escape seems to be to find some 
way of preventing the minority from giving up their 
liberty. Failing this, little better than a Hobson^s 
choice remains so far as the majority is eoncernod. 
They nmy elect either to lose their liberty by being 
worsted in a struggle-for which they are improperly 
prepared, or if they act in time they may, by submit¬ 
ting in large measure to totalitarian methods, put 
themselves in condition to resist attack successfully. 
Now that mankind is in possession of the weapons 
made possible by modern technology, the planet has 
grown too small to support simultaneously the type 
of government which the modern dictators advocate 
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and tiie type which we associate with liberalism. To 
(tombat the Nari type of “total war” there is only one 
possibility—^that of total peace. 

The foregoing argument would only be strengthened 
were consideration given to such additional factors as 
wage, price and profit controls. Here again the lib¬ 
eral state as it now operates is iii a distinct disadvan¬ 
tage. The authority necessary to establish such con¬ 
trols is entirely repugnant to the liberal way of life, 
except in so far as they can be w^orked out by volun- 
taiy acquiescence on the part of the individual. Yet 
the energetic waging of war—and in fact the en<M’getic 
waging of commercial war in titnes of nominal 
—threatcjis to involve the equivalent of these authori¬ 
ties in the highly integrated modern industrial state 
and also in the world at large. In a word, urdess the 
liberal nations, and those who would be liberal, have 
the world largely to themselves so that they can con¬ 
trol the rules of the international game of give-and- 
take, they run a grave risk of proving but pawns in 
the hands of totalitarian powers. 

Dangers in Planned Ecx>N()My 

Now it is proposed to discuss this situation not 
from the standpoint of the social sciences, but from 
that of the physical sciences and technology. 

The purpose of the argument thu.s far has, of 
coui’se, been to suggest that the free nations must 
alter in a fundamental fashion their methods of solv¬ 
ing social and political problems. But let it be noted 
immediately that no planned economy will bo advo¬ 
cated a.s the alto’native. The gap which sejn}rates 
the planned economy from dictatorship is likely to be 
extremely narrow, if not in n^ality non-existent. It 
has frequently been pointed out that national x)lan- 
ning, irresj)ective of the innocence with which it is 
launched or the beneficent ends held in view, will in¬ 
evitably lead to dictator.slnp i>rovided the political 
authority is created to enforce the plans when once 
they have been made. Time does not permit our re¬ 
tracing the argument to-day; suffice it that it has 
strong presumptive validity. As has already been 
noted, an increased complexity of function is being 
imparted to our social, indu.strial and political life by 
a growing technology; this demands a wider variety 
of specialized trainings and skills, and also calls for 
closer coordination between these specialized groups 
to the end that more rigidly guided and more nar¬ 
rowly confined spheres of action are imposed upon 
the individual. Since increasing emphasis upon spe¬ 
cialization connotes planning while the increased need 
of guidance suggests dictatorship, we see that the 
two conditions are likely to merge unless great care 
is exercised to bold Uiem apart. 

Much depends upon that word “unless.” What 



prooednres are at once compatible Turith preHervation 
of the individual’s freedom of action and yet with the 
need of circumscribing and directing his activities t 
There seems to bo but one single practicable possibil¬ 
ity, that of voluntary and educated guidance imposed 
by the individual himself, and consonant with en¬ 
lightened public opinion. In other words, we can 
but base our policy upon the old political axtom that 
the source of all liberty is enlightened self-restraint. 
Before this audience it is not necessary to contrast 
tlie casual, not to say misinformed, methods fre¬ 
quently employed by representative govenunents in 
transacting their business, with the painstaking stud¬ 
ies which underlie most operations of private business. 
Present-day evidence of faulty stewardship by repre¬ 
sentative government is swelling to such a volume 
that we arc in some danger of being confused and mis¬ 
led by its very bulk. Haphazard political methods 
must go. The operation of government on the basis 
of uninformed popular hunch and whim, coupled with 
political self-inten*st, can only end in absurdity, if 
not in disaster. 

Wider KnowIjKdoe Demanded 

We are now at a stage where we possess “a little 
knowledge”—and are finding that it displays a pecu¬ 
liarly dangerous aspect. However, wo will see clearly 
as we proceed that henceforth we must put our faith 
in the persistent and effective pursuit of broader 
knowledge, and at the same time give increased atten¬ 
tion to its popular interpretation. This second point 
is as important as the first. Knowledge in the pos¬ 
session of a few who are without authority is power¬ 
less and useless, while knowledge in the possession of 
a few with authority to employ it is likely to be indis¬ 
tinguishable from totalitarianism. Final authority 
must be vested in the people if they arc to retain their 
sovereignty, and understanding must be theirs too if 
the authority noting in them is to be used intelli¬ 
gently. Any other arrangemenHeads to concentrated 
control, since absence of control and likewise unwise 
control, under modern circumstances, are self-defeat¬ 
ing alternatives. 

Augmented knowledge seems, therefore, to be the 
sole key to liberalism’s dilemma. The time has passed 
vrhen, either in war or in peace, random and unin¬ 
formed decisions in matters which at all vitally affect 
the body politic can be tolerated. Hence, what is now 
urgently needed is a new instrument of inquiry and 
investigation by which representative government, 
even in the face of novel circumstances, can educate 
itself act with vigor and economy,” a phrase 
which you will recognize as borrowed from Henry 
Adams. It is his definition of an educated man, and 
it suggests precisely the status to which we must pub¬ 
licly attain. 


In aear^ fbr aft 
more effeeti^ jmrsuit of khowted^, wd 
nolo^ can offer a ptbmi^ftg but as yet not ^deiy 
recognized pattern. 

It comes about in this way. To an increasing ex¬ 
tent the larger problems of technology have become so 
involved tiiat no single mind can cope with them ade¬ 
quately. As a concrete illustration—^aud no apology 
is made for the fact that it happens to be one with 
which the authors are especially acquainted—^onsider 
the dial telephone system as it now operates in a large 
metropolitan area. To any one at all familiar with 
the multitude of relays and opening and closing con¬ 
tacts, which must function to handle a single telephone 
call, the opinion will come as no surprise that it is one 
of the njost complicated mechanisms yet devised. To 
comprehend it in all its ramifications, let alone to have 
developed, designed and built it, is a task probably 
beyond the capabilities of any single nund. Ceitainly, 
if its development and fabrication had waited upon 
the discovery of a sufficiently gifted individual who 
could have carried out the work himself, we might 
not have seen its completion for many a generation. 

As an example the dial telephone serves our present 
purpose very well, but bear in mind that it is no more 
than typical. The importance of the illustration lies 
in the fact that instead of being content with the sort 
of undertakings that the individual human mind could 
handle, science (at least as concerns many depart¬ 
ments) has forged ahead in the domain of organiza¬ 
tion and has succeeded in creating a sort of super¬ 
being which is vastly more effective than the unit in¬ 
dividual. Kaoh modern, large industrial research lab¬ 
oratory, such US characterizes the electrical and chem¬ 
ical industries, is an instance of such a super-being. 
It is scarcely necessary to analyze the situation in 
detail. The basic fact is that more and more, due to 
his inherent limitations, the lone worker is being re¬ 
placed by a carefully chosen corps whose various 
talents dovetail together and whose collective knowl¬ 
edge and collective analytical powers greatly exceed 
those of any single member of the group. When 
working as a unit, the capabilities of such a group, 
measured by results, are likely to exceed by a consid¬ 
erable margin the sum of any individual aohieve- 
jtnents possible to its members. In essence of course 
it is simply the division of labor applied in the intel- 
lectuid field. 

To make tins fact a little more evident it might be 
mentioned that the laboratory with which the authors 
are associated comprises about 4,500 employees, one 
half of whom are skilled scientiste and teohnioiane, 
while the remainder include very essential laboratory 
assuttants and service groups. Experience speaks so: 
strongly that to-day no verbal argument is headed to 



justify tbe existence of such A centralised mearcb 
and development organization. No single individuelt 
nor indeed a widely scattered but equal number of in¬ 
dividuals, could hope to match the analytical and 
creative powers which such a laboratory; long acouB- 
tomed to mutual efiort, can focus upon its chosen 
deld. 

The German Midthop 

Tbus the physical sciences display a prototype of 
the exploratory organization with which it ought to be 
possible to attack our larger social, economic and 
political prfiblems such as give evidence of having 
outgrown the reacli of former methods of solution. 
Mortsjver, at least one illustration may lie cited that 
the method of the industrial laboratory is already 
proving GiTi^ctive when thus transplanted. It should 
come to no one as a surprise that Germany under 
Hitler has become none other than a vast laboratory 
dedicated to the perfection of the arts of war. It is 
not necessary to hypothesize any uiniaual skill at or¬ 
ganization to explain the startling charo^er of recent 
Nazi military achievements. The nnsAver lies in the 
simple fact that the present German technique applies 
systematically mid energetically to the affairs of a 
nation at war the precise methods which have char¬ 
acterized much of American industry for a generation 
or more. 

Jt is well to recognize the tyj>c of human machijie 
against which at any moment we may Im pitted; we 
have here unimpugnable evidence that to wage a mod- 
em w’ar successfully, and against a nation which has 
purposely set itself up as a war machine, involves 
detailed cooperation among all of a nation's popula¬ 
tion groups. Such a war niwchine may not actually 
rank in mechanical complexity with the dial telephone 
excliange, but it is clearly one of the more involved 
creations of modern science and industry. If a poten¬ 
tial enemy, under dictatorship, chooses to focus nil 
hia powers upon its operation and coordinate its 
functioning by the same carefully drawn schedules 
that characterize industry, he leaves little choice but 
for other nations to adopt the same concerted meth- 
odfi ae hiiniielf. 

We are now witnessing a contest of strength betwetm 
types of oi*ganization. In war the totalitarian state 
is proving itself a most potent adversary. It may in 
fact go further and aucoeed in proving also to have 
great survival power following war, unless perchance 
experience ultimately reveals that there is no branch 
of the human race—not even the Teutonic—so con¬ 
stituted os to submit indeffnitely to tbe degree of die- 
Mion and regimentation that totalitarianism in¬ 
volves. Much as one wiA otherwise, there is 
eomfi^rting evident that a population working 
o|; dict^temrtdp witt lose fSigniheantJy 


in effleiency. Certainly if any people w^re ever blud¬ 
geoned into submissiveneBs it has been the Gemaua 
under Nazi rule—^in spite of which they continue to 
carry out ordex^ of state with notable efficiency. It 
remains of course for the future to reveal whether such 
will be the case in peace as well as in war. If it 
should, then a new world situation indeed has been 
created. 

Dimcui/r Problems of Peace 

There are other reasons, however, and etjually cogent 
ones, for believing that the time has conic when a 
nation muai institute a mass intellectual attack upon 
ile social and political problems. For instance, was 
it not recent ways of peace which led to the present 
Avar? In other words, has the world yet learned to 
live at peace! Here it is that problems will arise 
whose calibre probably exceeds tliose presented by war, 
problems for exceeding the grasp of our present 
political methods of solution. Such problems become 
more and more the substratum of our dsily lives in 
jtroportion as avc base our livelihood upon the closely 
interrelated routine demanded by efficient operation 
of an industrial society. But the future jirospect is 
certainly not one of unmitigated difficulty. Wise de¬ 
cisions and enlightened programs tend to induce a 
simplification of the political future. It is unwise 
and misguided national actions which lead us into 
political crises and morasses. Nevertheless, in the 
face of our groAving involvement in the results of our 
OAvn creative activity in the teclmologictil field, it be¬ 
hooves us to undertake a improvement of 

those organizational forms which promise to be most 
effective knowledge-getters. Outstanding among these 
is the large research institution which assembles, in 
intimate association, a considerable number of ex¬ 
ports whose professional knowledge and skills merge 
in harmonious cooperation. 

It will already have occurred to the reader that the 
analogy between tbe manner in wliich a modem cor¬ 
poration employs its laboratory and the njauner in 
which an equally modem state might employ a siniUar 
investigative and advisory body, is startlingly close. 
Therefore the argument will not now be labored. The 
only outstanding difference, and it is one whicli would 
not appear to be significant, is that in the case of the 
state with representative government the public in 
served by a corporation around whose board it occu¬ 
pies all the directors' seats. This is precisely the allo¬ 
cation of powers and duties which is contemplated in 
the formula, “Government of the people, by the peo¬ 
ple and for the people.” Whatever advisory and in¬ 
vestigative bodies the management of tbe state—that 
is, government—is authorized to create, the public aa 
it»>})gn board of directors will be in possession of 
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the ftndings of such bodies aud, moreover, can de* 
mand that its chosen representfitives properly employ 
them ill their acts and policies. 

Lack of Laboratory Control 

In advocating that for the more effective pursuit of 
the knowledge which efficient ]mblic managenient pre¬ 
supposes, the industrial laboratory offers an admirable 
starting point, certain fundamental difficulties should 
not be overlooked. Thus, the methods of attack in 
regard to problems of state must differ in certain re¬ 
gards from those employed in technology. As is uni¬ 
versally recogni;ied, the basis of the exp<.‘rimental 
method in science is deliberate control of the. factors 
and parameters which enter any problem. This is 
quite possible when d(;alitig with the inanimate, but 
by and large there will be scant o})portunity for the 
employment of such arbitrariness when stiulying the 
questions involving animate croatious. This limitation 
assuredly makes the approach more difficult but does 
not rule out the attractiveness of the mass attack; if 
anything, it makes it more imperative. 

And by the same token we must not he (liH<*ouraged 
by the observation that while the problems of technol¬ 
ogy are in considerable measure quantitative and 
thcrel'oi'(‘ susceptible of b(‘ing stated in cnncrele and 
uncontrovertible terms, tbc problems of g<jvernment, 
in ]>roportion tliey are difficult, d<*fy reduction to 
simple methods of measurement. Here again as the 
challenge mounts, the need of organized study and 
analysis surely increases. Moreover the quantitative 
charaefer of industrial problems is frc^quently more 
apparent than real. 

In the social sciences, as in industry, there would 
be need to reduce findings to terms suited lo general 
consumption. One of the commonest charges against 
the scientist is that while he may be very successful in 
discovering new lads, he is likely to fail or be indif¬ 
ferent to the description of them in terms which the 
so-called popular audience can comprehend. Whether 
the fundamental scientist vrho is primarily engaged in 
charting unexplored territory is justified in more or 
less disregarding the charge -and doubtless most 
would agree that in large measures he does disregard 
it—the problem is one which the successful industrial 
laboratory can not set aside. Its principal duty, in 
fact, is so to interfirct its findings and conclusions that 
management, who while highly skilled in many essen¬ 
tial w^ays is not likely to be skilled in scientific prin¬ 
ciples and terminologies, can make its decisions intel¬ 
ligently in so far as they ought to take the work of 
the laboratory into account. 

And, finally, an additional comment will help to 
clarify the discussion. It resolves itself in brief into 
the question of who gives the orders in industry, 
management or the laboratoiy. It is obvious that in 


all matters primarily technological the laboratory i% 
or ought to be, supreme. Its purpose is clearly not 
to attempt to cany out the whims of management; its 
duty and prerogative are to develop and urge new in¬ 
strumentalities and, in its expert capacities, to advise 
management as to what projects may be embarked 
upon with reasonable assurances of technological suc¬ 
cess. In a very real wciiHe, therefore, orders go from 
the laboratory up to management. Nevertheless, the 
duties and responsibilities of management remain 
clearly defined. In the last analysis all d(>cisions are 
within its province and are its prop<T function j 
A side from the aspeeis of the business which the work 
of the laboratory does not touch, it is the duty of 
management to decide what product.s of research shall 
be introduced into circulation, and when, as well as 
what, in general, the future projects of the labora¬ 
tory shall be. But in many such mattt^rs a manage¬ 
ment that is well advised will earnestly solicit the full 
cooperation of the lahoiutory before pronouncing final 
judgment. 

Existing Political Analooibs 

Summing this up very bi'iefly, the plan under which 
industry operates is sinm to epitomize much of the 
republican form ot government that our founding 
fathers intentionally created for the United States as 
a whole. 

And in this connection it is well to bear in mind that 
there lias bi*en much loose talk in recent years regard¬ 
ing the identity of republican and democratic forms 
of government. Such is far from the truth. A re¬ 
public is characterized by elected representatives who 
act in accordance with their own best judgment; in a 
pure democracy, each question is settled in accord¬ 
ance with the will of the majority. The former has 
proved workable and most of ug devoutly hope that 
it will preserve this merit; the latter has never been 
workable, and there is less chance for it in the future 
than there ever has been in the past. The distinction 
between a republic and a democracy is one which the 
fathers of our Constitution hud very clearly in mind; 
to quote one of them, James Madison, in the Federalist 
papers—“Democracies have ever been spectacles of 
tnrbidence and contention and have ever been found 
incompatible with personal security and the right of 
property, and have in general been as short in their 
lives as they have been violent in their deaths.” 

Without entering upon a discussion of the relative 
practical merits of a republic versus a democracy, it is 
nevertheless reassuring in view of Madison’s observa¬ 
tion, that the suggested use by government of organi- 
aations of technical experts whose existence is a con¬ 
tinuing one and whose function is advisory to the 
deeted representatives of the people is in every re¬ 
spect a republican institution. The proposal does not 
imply that the people as a whole must weigh detailed 
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and involved evideneo. It asks only recog^nition of the 
fact that over the years public respeot for informed 
opinion has developed surprisingly, and hence will 
probably continue to rise. This in itself is a singu¬ 
larly notable phenomenon. No longer is the expert, 
and particularly the expert in science, the object of dis¬ 
dain or suspicion. Rather he is the medicine man of 
the present epof4i and his word is usually accepted as 
authoritative. Tn other words the pragmatic success to 
which science and organized knowledge have attained 
has established a tradition that what counts in the 
world to-day is accuracy and truth, not guessing. This 
represents progi'css of the highest order. It means 
that the public mind is ready to accept a wider ap¬ 
plication of the scientific method—or the nearest ap¬ 
proach to this method which is practicable in the 
affairs of state—and would bestow upon the informa¬ 
tion and conclusions thus provided the same high re¬ 
gard that it metes out to tlie more ordinary applica¬ 
tions of logical investigation. In a word, that all-im- 
j:»ortant person, the man-in-th(*-HtTcct, has become intui¬ 
tively aware of n golden truth attributed to Marcus 
Aurelius, namely “To change thy mind and follow him 
who tln^c right is to be, nonetheless, the free agent 
that thou wast before.” 

llowevei', it should be emphasized that there is still 
mut'h room for progress in this respect. The many 
methods of inculcating a popular understanding and 
vesi)ect for the value of unbiased inquiry should receive 
even more earnest support than horeiofore, and doubt¬ 
less outstanding among these are the science columns 
of the daily press, the popular science journals and the 
science museums. 

The Machinery pou Politicat^ Investigation 

It is not the present intention—nor indeed would 
space permit»-to venture any detailed suggestion as to 
the various organizational mechanisms which might be 
set up to procure the knowledge which must be pro- 
cuT*ed if the liberal fonn of govei-nment is to maintain 
its workability. At the same time nothing said Jiere is 


intended to imply that the practical problem which 
must be solved is anything short of extremely difficult. 
Its solution will quite obviously call for a very high 
order of statesmanship and political invention. 

l.(et US note, however, that suggestive models and ex- 
])erience are already available. As regards certain 
field.s of science, routines are now in existence whereby 
an independent and highly competent group of exi>erts 
may render advice to the Federal Government. These 
routines had their origin in problems arising during 
the Civil War, and with certain additions the routines 
have remained in effect. The body of talent which is 
on call for consultation is the membership of the 
National Academy of Sciences or such other exports 
as the Academy may choose to select. During 1917 the 
pressure of war work became such that need of closer 
advisory routines led to the (jreation of the National 
Research Council, a body subsidiary to the National 
Academy and one which has had a continuing exist¬ 
ence. Finally, as a result of the present crisis, the 
machinery of cooperation between the Federal Gov- 
emment and the nation^s scientists lias been further 
enlarged by an Executive Order creating the National 
Defense Research Committee. It is interesting, but 
perhaps not overly significant, that it has been war 
or tlie threat of war which has led to tlie creation and 
the elaboration of this machinery as well as to the 
periods of its extensive use. 

In conclusion, it seems likely that we are well 
launched upon an era during which all the existing 
advisory aids to the government, as well as others 
still to be creutefl, will have to function with increas¬ 
ing vigor. Sucli an arrangement netid not savor of 
bureaucracy. The sovereign p(M)p]e will still remain 
sovereign. But belated and constinactive recognition 
will have been given to the fact, now abundantly clear, 
that the day is gone, and probably forever, when a 
successful state can base its policies upon clamor of 
pressure groups or upon the uninformed beliefs of 
the majority, even though measured numerically by 
lens of millions. 


OBITUARY 


FRANCIS HOBART HERRICK^ 

Francis Hobart Herrick was bom in Woodstock, 
Vermont, November 19, 1858, the son of the Reverend 
Marcellus Aurelius and Hannah Andrews (Putnam) 
Herrick. He attended St. PauPs School at Concord, 
New Hampshire, was graduated from Dartmoutli Col¬ 
lege in 1881, earned the degree of doctor of philoso¬ 
phy at the Johns Hopkins University in 1888, and re¬ 
ceived the honorary degree of doctor of science from 

I From a tribute at memorial services in Amasa Stone 
Chapel, Western Reserve University, September 14, 1940. 


Western University of Pennsylvania in 1897 and from 
Western Reserve University in 1936. Immediately 
after having received his doctorate at the Johns Hop¬ 
kins University he came to Western Reserve Univer¬ 
sity as instructor in biology, to found what has since 
become a great university department of biology, in¬ 
cluding zoology, physiology and botany with their 
allied specialties. In 1891 he was appointed pro¬ 
fessor, and assumed permanent directorship of the 
laboratory. He retired from active service in 1929, 
becoming professor emeritus. 
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Profe^r Herrick, vas a fellow of the American 
Association for the Advancement of Science and of 
Uie American Ornithologists’ Union; he was an asso¬ 
ciate of the American Museum of Natural Histoj-y; he 
held memberships in the American Society of Natural¬ 
ists, the American Society of Zoologists, the Boston 
Society of Natural IJistory and the Wilson Ornitho¬ 
logical Club; he wwis a founder, trustee and vice-presi¬ 
dent of the Cleveland Museum of Natural History. 

His bibliography, published in 1938, includes ap¬ 
proximately 130 titles, beginning in 1883 with his 
“Prairie Warbler in New Hampshire” and closing 
in October, 1937, with two articles on Audubon. 
This covers an active productive period of hfty- 
four years. Professor Herrick’s intimate associate, 
Profe>ssor Visscher, calls my attention to the fact that 
this entire period falls roughly into three epochs so 
far as specialized interest is concerned. The lirst, 
devoted to the development and morphology of Crus¬ 
tacea, comprises his important publications on the 
American lobster; the second may be called the Au¬ 
dubon period, in which was produced hi.s definitive 
biography of Audubon; the third and /Inal period 
was devoted to a study of the American eagle, which 
in many ways epitomizes bis life-long work on the 
habits, the origins and the development of instincts 
of wild birds. 

Such are the brief but pregnant annals of liis rich 
life. They give but an imperl’f>ct picture of the 
teacher, the scientist, the cultured gentlemaji, the 
friend whom we knew and loved. 

Immediately upon his coming to Western Heserve 
University certain traits and ideals became instantly 
apparent, of which evidence is seen again and again 
in his writings, in his addresses and in what we re¬ 
number of his conversations. I refer particularly 
to his insistence upon the educational principle that 
the way to know nature is to observe her face to 
face, to his appreciation of knowlidge of nature as 
an important, cultural <^lement in the life of our groat 
city as evidenced by his early proposals in 1890 for 
the establishment of a museum qf natural history, 
to his interest in art and his own fine performances 
in line and color as shown for example in his classic 
volume on the Amfu-ican lobster, to the high quality 
of his literate expression, as evidenced particularly, 
I think, in Ids life of Audubon, to his sense of humor 
and his kindness of heart, to his love of animals 
(Can wc ever forget his favorite dog, Douglas?), to 
bis ceaseless urge to intellectual activity, and to the 
breadth of Ins reading and the philosophical depth 
of his thinking. 

In his foreword to Howard Coming’s edition of 
“The Journal of John Jamoa Aiidubon, 1840-1843,” 
he emphasized in Audubon what he himself exempli¬ 


fied, namely, “his indefatigable industry, his single- 
mm of purpose and his kindness of heart.” 

And so finally, using words with which he closed 
his account of the life of Audubon: On the eleventh 
of September, 1940, Francis Hobart Herrick died 
“as gently as a olnld composing himself for his beau¬ 
tiful sleep.” 

WiNPRKO GbOKOE LeUTNBR 

MARY VAUX WALCOTT 

Mary Vaux Walcott (Mrs. Charles D. Walcott) 
died in her sleep on August 23 at the home of her 
dear friends, the Henry Phipps Rosses, at Si. An¬ 
drews, Canada. She had just passed her eightieth 
birthday, when a warning heart attack made her real¬ 
ize her long life of activity and independence was 
closing down. 

She was an extraordinary woman. In early years 
she was a well-known glaciologist, studying the re- 
eedence of glaciers on the North Aiumeau continent. 
She was the first woman to climb Mt. Stephen in the 
Canadian Rockies and did so much toward the develop¬ 
ment of that beautiful country that a mountain was 
named for her, Mount Mary Vaux. She was director 
of many charities in Philadelphia, with a full and 
active life of varied interests, including a successful 
daii-y farm, when, at the age of fifty-six, she married 
Dr. Walcott. 

Then followed thirteen years of perfect oompanion- 
ship in a life of different activities, of wide social con¬ 
tacts, of scientific interests. Dr. Walcott encouraged 
her to continue her hobby of painting wild flowers 
and finally to publish the beautiful books of North 
American Wild Flowers, which will always be a last¬ 
ing memorial to her name. 

The friends she made, the associations she fomod 
during those years were continued and added to, after 
Dr. Walcott’s death. 

Instead of a lonely widow marking time, she pushed 
ahead her forceful life of usefulness and acoomplish- 
ment. Her church, the Society of Friends, bad no 
adequate meeting house in the nation’s capital The 
newly elected President, Herbert Hoover, was a 
Friend. So she decided to have a Meeting House built 
in Washington. She raised the money, bought the 
land, and built the beautiful building that will always 
stand as a symbol of the quality and character of the 
Quakers. 

Mary Walcott had the simplicity and noivetd of a 
child, with the business astuteness and driving force 
of a niaater of men. Entirely self-reliaut, she drew 
people to her by the force of her independence and 
character. She helped, materially and inspi^tieiudly, 
^ she, came in contaet with who imeded Imlpj ahd 
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die love and tribntee from her many friends were 
always a souiee of wonder to her. 

A completely rounded life was hers—full eighty 
years of loading toward that goal of Christian oivilU 


zation that in the course of history^ in spite of die 
setbacks of wars and periodic decadence, makes man 
go forward. 

H. W. Y. 


SCIENTIFIC EVENTS 


CHANGES IN MEDICAL PRESCRIBING IN 
GREAT BRITAIN 

A OOBRE8POKD1&NT of the London Times states that 
important changes in medical prescribing in Great 
Britain are recommended by an official medical com¬ 
mittee composed of eminent members of the profes¬ 
sion. The abject of the recommendations is to sup¬ 
port the government policy of avoiding the use of 
foreign currency, and also cargo space to bring to 
this country materials which are not sufficiently nec¬ 
essary to justify importation in war-time. 

After surveying the drugs commonly used in med¬ 
ical practice, the committee has compiled a list of 
those which it considers are not essential. The atten¬ 
tion of general practitioners, the pharmaceutical de¬ 
partments of hospitals and manufacturers of chem¬ 
ical preparations and proprietary articles is to bo 
drawn to this list, with the recommendation that t)ic 
drugs specified shall be prescribed and used spar¬ 
ingly. 

Many of the items in the list of some seventy drugs 
are in frequent use, among them being the follow¬ 
ing: aconite, from Germany, Switzerland and 
France; balsam of tolu, from Colombia (South 
America); buchu leaves, from South Africa; agar, 
from Japan; calumba root and strophanthus seed, 
from Mozambique; cantharides, from U.S.S,R., 
Spain, Hungary and China; black catechu, from 
North Borneo; balsam oophiba, from northern South 
America; coriander seed, from Morocco, U.S.S.R. 
and Central Europe; cassia bark, from China; gel- 
aemium root, from U.S.A.; gentian root, from 
Franoe, Italy, Germany and Spain; witch hazel bark 
and leaves, from U.S.A.; jalap, from Mexico; kra- 
meria, from Peru; lobelia herb, from eastern U.S.A,; 
camphor oil, from Japan; psyllium seed, from Medi¬ 
terranean countries; seneca root, from U.S.A., and 
tamarinds, from the West Indies. 

The committee suggests substitutes which may be 
used in place of the drugs which it is undesirable to 
import in war-time. Adequate supplies of the sub¬ 
stitutes are available, and in the opinion of the com¬ 
mittee they possess therapeutic properties siiUilar to 
the drugs which they will replace. 

MBSTING OF THB INDUSTRIAL 
RESEARCH INSTITUTE 

Tmm Indoatrial Emareh Institute, Chicago, met 
^ Septmber 27 and 28, at Swampscott, Maas. 


Problems of industrial research management and of 
the design of research laboratories were discussed by 
some fifty active executives in this field. Following 
the meeting it was announced that an inventory would 
be made by member companies of the special facili¬ 
ties and key personnel of their research organizations 
in the interests of the national defense program. 
Nathaniel McL. Sage, director of the Division of In¬ 
dustrial Cooperation, Massachusetts Institute of 
Technology, was guest speaker at a dinner tendered 
the members of the institute and their guests by the 
United Shoe* Machinery Corporation following in¬ 
spection of the company's new research laboratory at 
Beverly, Mass. Mr. Sage discussed the administra¬ 
tive problems of educational institutions in the pres¬ 
ent defense emergency. 

The Industrial Research Institute, an affiliate of 
the National Research Council, was organized several 
years ago for the purpose of improving efficiency and 
effectiveness in the management of industrial re¬ 
search, through cooperation of its members. The 
membership is composed of industrial concerns main¬ 
taining research laboratories as a part of their or¬ 
ganizations. The executives in charge of research of 
the member-companies represent them in the activi¬ 
ties of the institute. 

The general meeting was preceded by a session of 
the Institute’s Executive Committee on September 26. 
H. Earl Hoover, vice-president of the Hoover Com¬ 
pany, Chicago, is chairman and presided. Other 
members of the committee attending were: 

L. W. Wallace, director of engineering and research, 
Crane Company, Chicago, vicc’chairman of the institute; 
H. W. Graham, director of metallurgy and research, 
Jones and Laughlin Steel Corporation, Pittsburgh, past- 
ohainnan of the institute; B. B, Colgate, director, Oolgate- 
Palmolive-Peet Company, past-chairman of the institute, 
Jersey City; F. W. Blair, chemical director, Procter and 
Gamble Company, Ivorydale, Ohio; B. C. Newton, chief 
ohemiat, Swift and Company, Chicago; Maurice Holland, 
director, Division of Engineering and Industrial Research, 
National Research Council, Now York, and Caryl P. 
Haskins, president, The Haskins Laboratories, New York. 

At the businesB session the members voted to ooop- 
erate in a survey of special facilities and key person¬ 
nel of their respective research organizations in the 
interest of tlie national defense program. Dr. Caryl 
Pi. Baskina was elected a member of the executive 
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committee. Announcement was alao made of the 
election of Alexander Smith and Sons Carpet Com¬ 
pany, Yonkers, N. Y., to membership in the institute, 
with A. G. Ashcroft, director of research, as its rep¬ 
resentative. It was alao announced that the office of 
the secretary was being moved from New York to 
8 South Michigan Avenue, Chicago, in order to be 
near that of the ehairinau, H. Earl Hoover, vice- 
president, The Hoover Company. Dr. Maurice Hol¬ 
land, director of the Division of Engineering and In¬ 
dustrial Research of the National Research Council, 
will continue to represent the institute at its New 
York office. 

"UNLIMITED HORIZONS/* A WEEKLY 
BROADCAST 

“Unlimited Horizons, a new weekly broadcast 
series devoted to the physical sciences, will lie heard 
over the Bine Network of the National Broadcasting 
Company beginning on Friday, November 1, at 11:30 
P.M., Eastern Standard Time. The scries will be pre¬ 
sented in cooperation with the University of Cali¬ 
fornia, Stanford University and the California Insti¬ 
tute of Technology. 

The first program, “Science—Banc or Blessing?** 
will be a round-table discussion on science and its 
influence on society. Dr. Robert Gordon Sproul, Dr. 
Ray Lyman Wilbur and Dr. Robert A, Millikan, presi¬ 
dents of the three cooperating universities, will be the 
participants. The other broadcasts are; 

November 8—“Heavenly Bodies“—Astvonomy, fea¬ 
turing contribution to this science by the California In¬ 
stitute of Technology. Dr. J. A, Anderson, Dr. Edwin 
Hubble. 

November 15—“The Klystron and Radio Beams"— 
The story of Stanford University Department of Physics* 
development of a new radio tube which has been a boon 
to the aviation industry. Professor David L. Webster, 
Professor William W. Hansen, Hignrd Varian and KubrcH 
11. Varian, research associates. # " 

November 22—“Unearthing the Past"—Story of 
paleontology by the University of Californio, Descrii>- 
tion of prehistoric life. Short-wave pick-up from dig¬ 
gings in the slopes of Mount Diablo. Dr. Charles L. 
Camp and Professor Ralph W. Chaney. 

November 29—“How to Cultivate Plants and Influence 
Growth.*’ Department of Plant Nutrition at California 
Institute of Technology discussos Vitamin B—its discov¬ 
ery, development and present-day use. Dr. F. W. Went 
and Dr. James Bonner. 

December 0—“Faults of the Earth**—Stanford*s De¬ 
partment of Mechanical Engineering tolls of earthquake 
research. Professor Lydik S. Jacobsen. 

December 13—“The Science of Sound*'—The Depart¬ 
ment of Physics of the University of California presents 
a discussion of the scientist's findings in the strange 
realm of sound. Dr. Vern O. Knudsen. 

December 20—“Wings on Man"—Department of 


Aeronautics of Stanford and Califomia Institute of 
Technology—meteorological development in relation to 
aviation. Professors Alfred 8. Niles and Elliott G. Reid, 
of Stanford, and Dr. von Kdrm&n, Professor Clark Mil¬ 
likan and Dr. Irving Krick, Califomia Institute of Tech¬ 
nology. 

December 27—“Salmon Savers"—Stanford School of 
Biology tells of early work in conservation of salmon on 
Pacific Coast, and recent developments in the modem 
salmon pack. Professors Paul J. Beard and Willis H. 
Rich. 

January 3—“Building by Breaking"—A description 
of the giant universal testing machine, which exerts a 
tension of three million pounds and compression of four 
million pounds, from College of Engineering, University 
of California. Dr. Raymond E. Davis. 

January 10—“Cosmic Rays—Wliat Next!"—Depart¬ 
ment of Physics, California Institute of Technology, dis¬ 
cusses Dr. Robert A. Millikan's work on cosmic rays and 
the results of his recent trip to India in the study of this 
phenomenon. Dr. Robert A. Millikan. 

January 17—“Millions to Burn"—From Ryan Labora¬ 
tory of Stanford University Department of Electrical En- 
ginoering. A discussion of modern experiments in trans¬ 
mitting high voltage over long distances. Professors 
Fred E. Tcrman, Joseph 8. Carroll and William G. 
Hoover. 

January 24—“The Cyclotron and the Atom"—The 
world's greatest atom-smasher. From the Radiation 
Laboratory of the University of California, a descrip¬ 
tion is given of the giant 225-ton cyclotron, now in full 
research program. Interviews with Dr, E. 0. Lawrence, 
inventor; Dr. Donald Cooksey and staff associates. 

ELECTION OF OFFICERS OF THE AMER¬ 
ICAN CHEMICAL SOCIETY 

The election of seventy-two chemists to administra¬ 
tive and editorial posts in the American Chemical 
Society has been announced by Dr. Charles L. Parsons, 
secretaiy of the society. Officers were chosen by 
seventeen of the professional divisions, as well as by 
the local section officers* group and the divisional 
officers* gi'oup. Editors and associate editors of five 
scientific publications were named, and a member of 
the Council Policy Committee was reelected. 

Changes have been made in the names of two divi¬ 
sions. The Division of Microchemistry becomes the 
Division of Analytical and Micro Chemistry, and the 
Division of Paint and Varnish Chemistry will hence¬ 
forth be known as the Division of Paint, Varnish and 
Plastics Chemistry. 

The society, which now has approximately 25,300 
members, has undertaken, as already reported in 
SciKNOB, a census of all chemists and their experience 
in the interest of national defense. Nearly 3,000 new 
members have been elected to the society during 1940. 

Establishment of a new local section with head¬ 
quarters in Cumberland, Md., and territory eomptising 
Allegany, Garrett and Washington Counties in Moiy- 
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landy to be known as the Western Maryland Section, 
hoa been authorisEed. Ninety-two other local sections 
are located throughout the country. The next semi¬ 
annual meeting will be held next April in St, Louis, 
Mo. 

The now divisional officers are: 

Division of Aprioultural and Food Chemistry: Chair¬ 
mans Gerald A. Fitzgerald, of the General Foods Cor¬ 
poration, New York City; Vice-chairmans Ellery H. 
Harvey, of Highland Park, III.; Secretary-treasurers Pro¬ 
fessor Carl R. Pollers, of Massachusetts State Agricul¬ 
tural College. 

Division of Analylieal and Micro Chemistry: Chairmans 
I)r. Q. E. F. Lundell, of the TJ. 8. Bureau of Standards; 
Vioe-ohairmans George L. Royer, of the American Cy- 
anamid Company, Bound Brook, N. J.; Secretary-trea¬ 
surers the Reverend Francis W. Power, of Fordham Uni¬ 
versity, 

Division of Biological Chemistry: Chairmans Br. Her¬ 
bert O. Cal very, of the U. 8. Department of Agriculture; 
Secretary t Professor Erwin Brand, of tlio Columbia TTni- 
veraity School of Medicine. 

Division of Cellulose Chemistry: Chairmans Dr. Wil¬ 
liam O. Kenyon, of the Eastman Kodak Company, Roch¬ 
ester, N. Y.j Vice-chairmans Dr. Elwln E. Harris, of the 
Forest Products Laboratory, Madison, Wis.; Secretary- 
treasurer, Dr. Cliarles R. Fordyce, of the Eastman Kodak 
Company. 

Dwision of Chemical ICdvcaticn: Chairman, Professor 
Rufus D. Reed, of New Jersey State Teachers College, 
Montclair; Vice-chairman, Nicholas D. Cheronls, of tho 
Chicago City College, Chicago; Secretary, Professor Paul 
H. Fall, of Hiram College, Ohio; Treamrer, Professor 
Virginia Bartow, of the University of Illinois, 

Division of Colloid Chemistry: Chairman, Professor 
Arthur M. Buswcll, of the University of THiuois; Vice- 
chairman, Froderlch Olsen, of the Western Cartridge Com¬ 
pany, East Alton, Ill.; Secretary-treasurer. Dr. W. 0. 
Milligan, of the Rice Institute, Houston, Texas. 

Division of Fertiliser Chemistry: Chairman, Dr. H. B. 
Siems, of Swift and Company, Chicago; Secretary, 
Charles A. Butt, of the International Agricultural Cor¬ 
poration, East Point, Ga, 

Division of the History of Chemistry: Chairman, James 
F. Couch, of the U. 8. Bureau of Agricultural Chemistry 
and Engineering, Philadelphia; Secretary-treasurer, Pro¬ 
fessor ]^lph E- Oesper, of the University of Cincinnati. 

Division of Industrial ond Engineering Chemistry: 
Chairman, Professor Barnett F. Dodge, of Yale Univer¬ 
sity ; Vice-t^airman, Walter A. Schmidt, president of tho 
Western Precipitation Company, Los Angeles; Secretary, 
Whitney Woinrich, of the Gulf Beseardb and Development 
Company, Pittsburgh. 

Division of Medicinal Chemistry: Chairman, Dr. Rus¬ 
sell J. Fosbinder, vice-president of the Maltbie Chemical 
Company, Newark, N. J.; Vice-chairman, Professor John 
H. Gardner, of Washington University, St. Louis; Sec- 
teiary-ireasurer, Dr. John H. Speer, of G. D. Searle and 
Okiinpany, Chicago. 

Division of Organic Chemistry: Chairman, Professor 


Nathan L. Drake, of the University of Maryland; Secre¬ 
tary-treasurer, Professor Arthur C. Cope, of Bryn Mawr 
OoUoge. 

Division of Paint, Varnish and Plasties Chemistry: 
Chairman, G. G. Sward, of the National Paint, Varnish 
and Lacquer Association, Washington, D. 0.; Chairman- 
elect, Shailor L. Bass, of the Dow Chemical Company, 
Midland, Mich,; Secretary-treasurer, Adolf C. Elm, of the 
New Jersey Zinc Company, Palmerton, Pa. 

Division of Petroleum Chemistry: Chairman, J. K, 
Roberts, of the Standard Oil Company of Indiana, Chi¬ 
cago; Vice-chairman, Professor M. R. Fenske, of Penn¬ 
sylvania State College; Secretary-treasurer, Dr. Cary R. 
Wagner, of the Pure Oil Company, Chicago. 

Division of Physical and Inorganic Chemistry: Chair¬ 
man, Professor John G. Kirkwood, of Cornell TTniversity; 
Chairman-elect, Professor W. Conard Fernelius, of the 
Ohio State University; Secretary-treasurer, Dr. Ralph B. 
Gibson, of tho Geophysical Ijaboratory, Wiishingtou, 
D. C. 

Division of Rubber Chemistry: Chairman, Roscoe H. 
Gorke, of the United States Rubber Company, Passaic, 
N. J.; Vice-chairman, John N. Street, of tho Firestone 
Tire and Rubber Company, Akron, Ohio; Secretari/, Pro¬ 
fessor Howard I. Cramer, of the University of Akron; 
Treasurer, C. W. Christensen, of the Rubber Service Lab¬ 
oratories Company, Akron. 

Division of Sugar Chemistry and Technology: Chair¬ 
man, R. Max Goepp, Jr., of the Atlas Powder Company, 
Wilmington, Del.; Vice-chairman, Sidney M. Cantor, of 
tho Corn Products Refining Company, Argo, Ill.; Secre¬ 
tary-treasurer, B. Whitman Rice, of the National Sugar 
Refining Company, New York City. 

Division of Water, Sewage and Sanitation Chemistry; 
Chairman, Professor Charles R. Hoover, of Wesleyan Uni¬ 
versity; Vice-chairman, Louis F. Warrick, of the Wiscon¬ 
sin State Board of Health; Secretary-treasurer, Professor 
Frederick G. Straub, of the University of Illinois, 

The Division Group Officers have reelected Pro¬ 
fessor Cliff S. Hamilton of the University of Nebraska 
as chairman, and Professor Buswell as secretary. 

Dr. Jacque C. Morrell, associate director of the 
Universal Oil Products Company, Chicago, has been 
chosen chairman of the Local Section Group Officers; 
Dr. r. 0. Rice, of the Catholic University of America, 
is chairman-elect, and Auburn A. Rosa of Eli Lilly 
and Company, Indianapolis, Ind., secretary. 

Two associate editors of the Journal of the Amer^ 
icon Chemical Society were elected for five-year terms 
as follows: Professor Werner E. Bachmann, of the 
University of Michigan; Professor Henry Gilman, of 
the Iowa State College. Associate editors of the 
Journal of Physical Chemistry lor a term of two years 
ate Professors W. H. Rodebush, of the University of 
Illinois, and I. M. Kolthoff, of the University of Min¬ 
nesota. 

Professors L. 0. Broekway, of the University of 
Michigan, and C. Q. King, of the University of Pitts- 
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will be aasooiato editors of Chemical Reviews 
for a term of three years. Dr. William A. Noyes, of 
the University of Illinois, was reelected editor of the 
Boientido monographs for throe years. The following 
assooiate editors were named; Dr. William Mansfiold 
Clark, of the Johns Hopkins University; Dr. Louis F. 
Fieser, of Harvard University; Dr. Samuel C. Lind, 
of the University of Minnesota, president of the so¬ 
ciety; Dr. Linus Pauling, of the California Institute 
of Technology. 

Dr. Harrison E. Howe, of Washington, D. C., con¬ 
tinues as editor of “Technological Monographs" for 
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three years. Associate editors will include Dr. CL H. 
Mathewson, of Yale University; Dr, W. G. Whitman, 
of the Massachusetts Institute of Technology, and Dr. 
F. W. Willard, of the Nassau Smelting and Refining 
Company, New York City. 

Dr. Lundell and Professor H. H. Willaid, of tbe 
University of Michigan, will serve on the advisory 
board of the analytical edition of ^Industrial and 
Engineering Chemistry." 

Dr. Gustavus J. Esselen, of Boston, was reelected 
to the Council Policy Committee for three years begin¬ 
ning on January 1, 1940, 
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SCIENTIFIC NOTES AND NEWS 


Dr. E. B. Forbes, director of the Institute of Ani¬ 
mal Nutrition at the Pennsylvania State College, has 
been elected a foreign member of the Royal Swedish 
Academy of Agriculture. 

De. Edward W, Berry, professor of paleontology 
and provost of the Johns Hopkins University, has 
been elected a corresponding member of the Academia 
Nacional de Ciencias, Cordoba, Argentina. 

The Sir Henry S. Wellcome Gold Medal for 1940 
and a cash prize of $500 were presented to Captain 
Lucius W, Johnson, medical corps, U. S, Navy, by 
the Association of Military Surgeons at the annual 
meeting held at Cleveland on October 10, 11 and 12. 
The award was offered for essays on “Medical and 
Sanitary Care of the Civilian Population Necessi¬ 
tated by Attacks from Hostile Aircraft.” Captain 
Johnson’s paper will be published in The Military 
Surgeon, 

The Paris Academy of Sciences has awarded the 
Montyon Prize to Dr. Constantin Levaditi, of the 
Institut Pasteur. 

An international prize on the subject of encepha¬ 
litis has been awarded by the University of Berne to 
Dr. Beppno Disextori, the Italian neurologist. 

The American Society for the Control of Cancer 
and its Women's Field Amy have cited the follow¬ 
ing American women *^for their significant contribu¬ 
tions to cancer control”: Dr. Maynie R. Curtis and Dr. 
Wilhelmina F. Dunning, of the Crocker Laboratory 
for Cancer Research, Columbia University; Dr. Elsie 
L'Esperanoe, founder of the Strang Clinic of the New 
York Infimary for Women and Children; Elizabeth 
Fekete, Jackson Memorial Laboratory, Bar Harbor; 
Dr. Clara J. Lynch, Rockefeller Institute for Med¬ 
ical Research; Dr. Catherine Marfarlane, of the 
Women's Medical Colkgfe of Philadelphia; Mrs. 
Robert G. Mead, New York City Cancer Committee; 
Dr. Anna Palmer, founder of the Cnred-of-Caneer 


Club; Dr. Edith Quimby, Memorial Hospital, New 
York City; Dr. Mildred W. S. Sehram, International 
Cancer Research Foundation, Philadelphia, and Dr. 
Maude Slye, of the University of Chicago. 

At the recent meeting in Cleveland of the Amer¬ 
ican Congress of Physical Therapy, annual awards 
of merit were presented to Dr. Abraham R. Hol¬ 
lander, of Miami Beach, Fla.; Dr. George W, Crile, 
emeritus professor of clinical surgery of the Medical 
School of Western Reserve University; Dr, Disraeli 
W. Kobak, of Chicago; Dr. Malcolm T. MaoEachern, 
of DePaul University; Dr. William F, Petersen, pro¬ 
fessor of pathology at the University of Illinois; Dr, 
Horatio B. Williams, Dalton professor of physiology 
and director of the department at Columbia Univer¬ 
sity, and Dr, Charles F. Kettering, Dayton, Ohio, 
general manager of the research laboratories of the 
General Motors Corporation and founder of the Ket¬ 
tering Department of Medical Research at the Miami 
Valley Hospital, Dayton. 

Guy Emerson, of New York City, has been elected 
president of the National Audubon Society (for¬ 
merly the National Association of Audubon Socie¬ 
ties). Dr. Robert Cushman Murphy, who had been 
president for three preeeding terms and a director 
for twenty years, was elected honorary president, 

Pbc^icssob Arthur W. Hixson, professor of chem¬ 
ical engineerix^ at Columbia University in charge of 
courses in process development and plant design, 
has been appointed head of the department of chem¬ 
ical engineering. 

pB. F. F. Lzninoer, head of the department of agri¬ 
cultural economics of the Pennsylvania State College 
and Agricultural Experiment Station, was recentiy 
appointed vice-dean of the School of Agiicttlture 
and vice-director of the station. Dr, M. A. Farrd], 
associate professor of bacteriology, has bean named 
professor of bacteriology and head of iha new 
pariacnent of bacteriology. 
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Du. W* S. OiLLAic, assistant profossor at Michigan 
State College, has been appointed assistant professor 
in agrioultaral chemistry at Purdue University to fill 
the vacancy arising through the resignation of Dr. 
Dale H. Sieling, who was recently appointed rescareh 
professor in the department of chemistry of the 
Massachusetts State College. 

The following changes at dental schools have been 
announced recently; At the University of Nebraska, 
Dr. Bert L. Hooper has replaced Dr. George A. 
Grubb. At the University of Illinois, Dr. F. B. 
Noyes has been succeeded by Dr. Howard M. Marjeri- 
son, previously dean of Tufts Dental College. The 
vacancy in the deanship at Tufts was filled by the 
appointment of Dr. Basil Q. Bibby, of the School of 
Medicine and Dentistry of the University of Roches¬ 
ter. At the Ohio State University, Dr. H. M. Semans, 
one of the oldest dental deans from the point of 
period of service, has been succeeded by Dr. Wendell 
D. P(wtle. Dr. H. V, Cottrell, for many years seere- 
tory of the Dental College of the Ohio State Univer¬ 
sity, has been succeeded by Dr. Paul C. Kitohin. 
Dr. Balint Orban, formerly of Vienna and recently 
with the Northwestern University Dental School, has 
been appointed a member of the staff of the Founda¬ 
tion for Dental Research of the Chicago College of 
Dental Surgery. Dr. Josef Weiumann, formerly of 
Columbia University, haa also joined the staff. 

Profbssob Hudson Hoagland, director of the 
physiological laboratories of Clark University, has 
leave of absence for the year 1940-41, which he will 
spend as research associate in physiology at the Har¬ 
vard Medical Bohool. 

Da. Eliot C, Wiluahs, Jk., during the past year a 
university fellow at Northwestern University, has bwn 
appointed assistant to the director of the Chicago 
Academy of Sciences. 

Da. Gbobge M. Button, curator of birds at Cornell 
University, and Dr. 0. S. Pettingill, instructor in zool¬ 
ogy at Carleton College, plan to make an ornithological 
expedition into Mexico during the birds’ breeding sea¬ 
son from February to June, 1941. Headquarters will 
be at Rancho Bincemada, in southwestern Tamaulipas. 
It Is also pkxmod to work at San Luis Potosi, Vera 
CruE and Hidalgo. 

PaomssBOB Bitbxoo Febui will speak before mem¬ 
bers of ike New York branch of tibe American Asso- 
oiati(m of Bciemtific Workers and their guests at the 
Men’s Faculty Club of Columbia University at 8:16 
on November 1. Bis subject will be ^'Latest Re- 
sciordi on Cosmic Ra3rs**’ A £nner for members will 
be beid at 6; 30 at tbe Faeulty Club* 

Da. W* K. Btanlhx, of the RookefeUer Institute for 


Medieal Beaearch, Princeton, N. J., gave during Oeto* 
her a series of three lectures on viruses on the Hiteh- 
co^ Foundation of the University of California at 
Berkeley. 

Da. Tenney L. Davis, professor of organic chem¬ 
istry at the Massachusetts Institute of Technology, 
addressed the October meeting of the American Aoad^ 
emy of Arts and Sciences on ^^The Identity of Chinese 
and European Alchemical Theory.’’ 

At the meeting of the Society of Medical History 
of Chicago on November 4, illustrated addresses will 
be given by Dr. Abraham Levinson on ^Medical 
Medallions,” by Dr. James E. Ijebensohn on ''Wol¬ 
laston and Hemianopsia,” and by Dr. Jerome Head 
on "Bretonneau, Trousseau and Velpeau.” 

Da. Christian A. Ruckmiok, secretary and general 
sales manager of the C. H. Stoelting Company, Chi¬ 
cago, gave an address on October 10 before the In¬ 
dustrial Management Society in Chicago, entitled "Sci¬ 
entific Advancement of Unskilled Employees to Skilled 
Occupations by Application of Practical Teats.” 

PaovBSSoa L, C. Dunn, executive ofBcer of the 
department of zoology at Columbia University, writes 
that it has been visited by thieves and the following 
optical equipment has been stolen; Spencer research 
microscope #112638, Cat. type 7-H with binocular 
body, 16 m/m objective #276803, 4 m/m objective 
#2^632 ; 2 m/m oil immersion lens, Spencer #17763; 
binocular Spencer microscope #112846; binocular 
Spencer microscope #112536; monocular microscope 
Spencer #115601, and monocular microscope Spencer 
#116186. The department would be grateful for a 
report from any one who discovers any of these 
numbers in other laboratories. 

The fortieth expedition of the department of 
tropical research of the New York Zoological Society 
under the directorship of Di*. William Beebe has re¬ 
turned from two months’ field work at the sociely’s 
laboratory at New Nonsuch, Bermuda. Among the 
staff were Miss Jocelyn Crane, Greame-Kelley and 
Bronson Hartley. Satisfactory progress was made in 
continued studies of the life histories of fish and crabs. 

With the purpose of encouraging the publication 
of books and monographs of scientific importance by 
members of the Harvard Medical School and the Har¬ 
vard School of Public Health, and of adding to the 
distinction both of the two schools and of the Harvard 
University Press by publiahing under their auspices 
a noteworthy series of monographs in medicine and 
public health, a siun of money has been provided, to be 
use^ for on experimental period of three years, as a 
revtdving publication fund. An editorial oommittse 
conata^ng of Dr. A. Baird Hastings, chairman, Dr. 
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Walter B. Cannon, Dr.^ James Howard Means, Dr. S. 
Bnrt Wolbach and Dr. Katheiine R. Drinker, execu¬ 
tive secretary, has been appointed to administer this 
fund and to select books and monograplis to be in¬ 
cluded in a series entitled “Harvard University Mono¬ 
graphs in Medicine and Public Health/^ 

The American Dental Association this year appro¬ 
priated $23,000 for investigation and research on 
dental problems. This is an increase of $6,000 over 
last year. Of this increase, $5,000 will go toward the 
estabUsliinent of a fellowship in dental research at the 
National Institute of Health. 

The Hooker Scientific Library, conducted as a non¬ 
profit institution by Central College, has inaugurated 
a new service for chemists who lack convenient access 
to chemical reference works. For a nominal fee the 
library will send data on any question which can be 
answered by reference to a chemical manual, diction¬ 
ary or index. Inquiries taking too much time for the 
low fixed rate will be answered at a proportionately 
higher cost, for which estimates can be rendered in 
advance. Full details will be sent in response to re¬ 
quests addressed to Hooker Scientific Library, Central 
College, Fayette, Mo. 


Sixty professional gardonei-s axe registered this 
term in the two-year Science Course offered by the 
New York Botanical Garden. The first session was 
held on October 7 and the classes will continue through 
December 23. These are the largest classes in the 
history of thi.s course, which was inaugurated in 1932. 
Dr. B. O. Dodge, plant pathologist, lectures on Plant 
Pests and Diseases, and Dr. F. W. Kavanagh on 
Soils and Fertilisers. In addition to the student gar¬ 
deners at the Botanical Garden, the class includes em¬ 
ployees of the New York City Park Department, pro¬ 
fessional gardeners who were registered last year in 
the practical course, and several employees of florists 
and nurserymen, as well as gardeners on estates in 
and around New York. Some of the students come 
more than sixty miles to the class each week. In the 
two-year course in practical gardening which meets 
every Thursday evening for a study of Cultivation of 
Trees and Shrubs under P. J. van Melle, of Pough¬ 
keepsie, there are about ninety students in attendance. 
They include a number of men and women aiming to 
develop their home grounds, professional gardeners 
desiring further instruction in their field, and teach¬ 
ers, lawyers, lecturers, ejtecutivcs and other business 
people. 


DISCUSSION 


SOME ADDITIONAL OBSERVATIONS ON 
SLUMPING AND GULLY FORMATION 

Singe slipping is important to the engineer, land¬ 
scape architect and soil conservationist and since it 
may occur under somewhat different circumstances, 
we are recording some additional observations of this 
phenomenon which have occurred under different con¬ 
ditions than those previously recorded for the hill¬ 
side in question.1 The present observations are sig¬ 
nificant because a rain gauge local;^ about 76 feet 
away from the slip makes it possible to obtain exact 
data relative to the rainfall conditions where slipping 
has occurred and because the conditions of cover have 
changed since slipping was last observed on the hill¬ 
side. 

During the night of October 6, 1936, a mass of 170 
cubic feet of material slumped 3 feet down the west 
slope of what is known as Flag Pole Hill on the cam¬ 
pus of Muskingum College in New Concord, Ohio. 
For a period of 12 hours, beginning in the afternoon 
of October 6, 1939, a rain gauge about one mile south 
of New Concord indicated that 44 inches of rain had 
fallen, most of it—perhaps 3 inches—fell in the space 
of one hour. Considerable gullying occurred on the 
hillside during this period. 

t Bobert H. Mitchell, Science, 84 : 2184, 420, November 
6 , 1936. 


The slope was immediately graded and sown to 
grass and pine trees were planted below the slipped 
area up to the top of the clay upon which the slip¬ 
ping had occurred. Until recently no further slump¬ 
ing or gullying was noted. 

Observation of this hill was again made on April 22, 
1040, after a week of almost daily rainfall, during 
which time the rain gauge on top of the hill registered 
a total of 4.7 inches. At this time a roughly tri¬ 
angular-shaped area had slipped down the hill from 2 
to 3 feet. The slip took place along three planes, one 
extending in a northwest-southeast direction for a dis¬ 
tance of 30 feet, the southeast or uphill edge of which 
joined another slip plane extending for 10 feet in a 
north-south direction. This plane was joined at the 
south end by a plane extending southwest for a dis¬ 
tance of 26 feet. From the south end of the north 
and south trending plane a smaller plane having a 
displacement of a few inches extended southward for 
a distance of 10 feet. 

The material which had slipped down hill formed a 
roughly triangular terrace-like area 6 feet high and 30 
feet across, tapering to the southeast and southwest 
for a distance of 20 feet. Several of the small pine 
trees, 3 or 4 feet in height, had been tilted and one 
had been pushed over and pertly covered by the 
slipped material. 

Several small terraoe-like areas Whose fronts were 
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4 to 5 inohoB high occurred on the elope above the 
main terrace, suggesting multiple slipping. This idea 
is strengthened by the fact that a number of wrinkles 
resembling small overturned folds occurred on the 
surface of the large terrace. 

Extending southward from the base of the main slip 
for a distance of 36 feet creep had occurred, forming 
a terrace whose front was 2 feet high and 6 feet wide. 
The uphill side of this creep was scarcely discernible 
exoept for the steepened slope, since the grass was not 
seriously disturbed. Gullying on the slope was 
negligible. 

The slip took place on a clay layer about 11 feet 
above the horizon of the Harlem coal. The material 
above the clay became saturated with water after a 
week of almost daily rain. The rain gauge 76 feet 
above the slip showed the following rainfall record: 
April 11-12, 1.2; April 16, 0.5; April 16, 0.2; April 
17-18, 0.7; April 19-20, 3.3. 

When the area was previously studied in 1936 the 
hillside had just been graded and prepared for grass. 
No trees had been planted on the slope. At that time 
4.5 inches of rain fell in less than 12 hours. The 
recently observed slip occurred at the same location 
and on the same clay layer, but after the hillside was 
well covered with grass and tlie lower slope planted to 
trees up to the clay layer and after 4.7 inches of rain 
had fallen during a week*8 time. At both times the 
same clay layer was responsible for the slip after 
about the same amount of rain had fallen. 

The significant difierence in conditions under which 
slumping took place in 1930 and recently lies in the 
fact that the slope in the first case had no cover of 
any sort, while in the recent case it was well covered 
witli grass. Another notable difference was in the 
nature of the rainfall; in 1936 the rainfall was con¬ 
centrated into a few hours, while in the recent situa¬ 
tion about the same amount of rain fell but it wus 
distributed over a period of one week. 

Since the quantity of rainfall in both cases was 
similar we xuight conclude that slumping may take 
* place in certain areas underlain by clay when a con¬ 
dition of sufficient saturation is reached, whether the 
slope is covered or not. It is also significant that 
gullying has been checked by a good cover of grass 
and trees. Grass and small trees, however, wore not 
suffioient protection against slipping when the condi¬ 
tion of saturation was reached. It, therefore, becomes 
apparent that in this and similar situations the engi¬ 
neer, landscape architect and soil conservationist can 
not depend on cover alone for protection from slip- 
ping. 

The fold-like wrinkles which occur on the surface 
of the terrace formed of slipped material in several 


cases had become arcuate when they occur just above 
a tree. The convex side of the arc is on the uphill 
side away from the tree. This condition indicates 
that the trees had a tendency to hold the slip. Since 
some of the trees near the toe of the slip had been 
moved and one had been overturned it is doubtful that 
trees would have entirely prevented slipping, though 
had they extended above the slip area, it is possible 
that they would have modified the slip and permitted 
less movement. 

RoBKRT H. MiTOHSUi 

Muskingum Collboe 

MATING AND OVIPOSITION IN THE 
PACIFIC COAST TREE TOAD 

In connection with studies on the biology of am¬ 
phibia the writer has had opportunity to make certain 
observations on the mating behavior of the Pacific 
Coast tree toad {Hyla regilla). Since there is appar¬ 
ently no previous account of this in the literature, the 
following may be of interest. 

The beginning of the breeding season of Hyla regilla 
is marked by the congregation of large numbers of 
vociferous males at transient rain pools and more per¬ 
manent bodies of water. The female does not enter 
the water imtil ready to deposit the eggs; the entry is 
ordinarily made in late afternoon or early evening, and 
mating and egg laying completed by the following 
morning. Since the femaJeiJ enter singly or in small 
groups, the superior number of males makes probable 
an immediate mating. By continued observation of 
hylas collected in tlie San Francisco Bay region, the 
details of urn plexus and oviposition in this species 
have been learned. 

A preliminary period of clasping is usual before 
laying begins. In the laboratory this varies from 4 to 
24 hours, while in nature it is probably not longer than 
4 to 9 or 10 hours. The amplectic posture is of the 
pectoral type with the male dorsal to the female. The 
forelegs of the male, placed directly behind those of 
the female, strongly constrict her in that region. Ordi¬ 
narily there is no contact between the bodies of the 
pair behind a point just posterior to the pectoral 
girdle of the male. The hind legs of the male are 
folded as if in a sitting position and usually do not 
touch the female exoept when directly employed. 

Insemination occurs at the moment of egg extrusion. 
The male brings his cloacal aperture close to that of 
the female, dischai^es a quantity of transparent semen, 
and with a quick, firm extension slides his feet pos¬ 
teriorly over the sides and hips of the female, then 
deftly retracts to his normal position. Simultaneous 
with this foot action, the female extrudes a cluteh of 
eggs into the cloud of sperm about her cloaca. Some 
time before releasing an egg mass the female often 
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seratehes at the surface of substratum on whidi 
the eggs are to be deposited. As the eggs are extruded 
the cloaca is brought into close contact with this sur¬ 
face and attachment is thus effected. The female re¬ 
moves any eggs which may partially adhere to the 
cloaca during extrusion by a precise flexor-extension 
reflex of the hind legs. In this the tarsi are applied 
directly to the adhering eggs and a slow extension 
effects the removal. 

Deposition of an egg mass is usually followed by a 
quiet moment during which the bodies of the pair 
become slightly more inflated than normally. The 
intervals between egg deposition, ranging from 2 to 10 
min utes or longer, are spent in bursts of vigorous activ¬ 
ity, mainly on the part of the female. What function 
this may serve, if any, is conjectural, but it apparently 
takes place under natural as well as artifleial condi¬ 
tions. In the laboratory such periods are followed by 
a rest and then further oviposition. Shortly after 
laying is complete, the pair becomes separated. The 
entire time in amplexus has been observed to range 
from 8 to 40 hours or more. 

The total number of eggs deposited was found to 
range from 600 to 760; however, Storer^ reports an 
instance of 1,250 eggs being laid. The number of eggs 
per clutch is usually about 16, but varies from 5 to 60. 
Further, a tendency exists toward the close of the 
laying for the size of the clutch to taper off to 3 or 4 or 
even single eggs. There is indication that the embrace 
of the male may bo requisite to the proper extrusion 
of eggs by the female. Three gravid females, isolated 
without mates, laid only 26, 92 and 80 eggs, respec¬ 
tively, on the evening following capture, and all three 
died during the ensuing day. The evidence at hand 
indicates that resorption of eggs does not occur in the 
gravid, unmated female. It would thus appear that 
retention of the eggs is fatal to the animal. 

RoBiDRT Embie Smith 

Univeesity or Caufoenia 

THE PROPOSED TERMS ^'EXERGONIC^' AND 
"ENDKRQONIC” FOR THERMODYNAMICS 

The terms ‘‘exothermic” for reactions giving off 
heat and “endothermic” for those absorbing heat were 
coined in the last century when it was hoped that a 
concentrated attack on thermochemistry would solve 
the problems of chemical affinity and enable the chem¬ 
ist to predict the direction of spontaneous chemical 
reaction. This hope was illusory, but the nomencla¬ 
ture is quite useful and may also be applied to reac¬ 
tions for which the decrease in beat content -AH is 
positive or negative, respectively. 

Those reactions do go spontaneoujBly for which the 
entropy of the system and surroundings increases. 

tT. 1. Btorer, Z7niv. Calif. Pvbl SSooL^ 27: 225, 1925. 


This criterion of the second law of thermodynamics 
is rather general, and it has been found more conveni¬ 
ent to particularize the law with reference to the free 
energy F and use the criterion that a reaction will go 
by itself if the free energy decrease -AF is positive 
at constant pressure and temperature, or in other 
words, if useful work (rather than heat) could be 
produced by a reversible mechanism. An interesting 
chemical analysis of the correlation of these two 
thermodynamic criteria has been given by T. W. 
Davis,^ since the change in entropy AS is negative for 
many reactions for which -AF is positive and reac¬ 
tion occurs spontaneously. The importance of free 
energy in chemistry is so great that G. N. Lewis and 
M. RandalP included it in the name of their classical 
book that crystallized the course of research in chemi¬ 
cal thermodynamics. 

No terms have received wide acceptance which 
aptly characterize so-called spontaneous and non- 
spontaneous reactions. We therefore propose that 
the term “cxergonic” be applied to reactions which 
can produce work, and “endergonic” be applied to 
those on which work must be expended to cause the 
reaction to occur. At constant pressure and tem¬ 
perature exergonio signifles -AF is positive, and 
endergonic signifies -AF is negative. 

These two words are derived from the Greek ^rgon, 
work, and ore etymologically analogous to the cor¬ 
responding thermochemical terms derived from 
therms, heat. The word ergon was formerly used as 
a synonym for the unit of work, the erg, and in a 
more restricted sense applies in physics to a unit of 
work measured in heat. This application of the cog¬ 
nate word is consistent with modem scientific usage 
to express free energy values and changes in calories. 

Chables D. Cortkll 

The TJNnrEEarrr or Caufoewu, 
liOS Akosles 

SAT-CHROMOSOMS3 

This technical term, introduced by Heitz,^ is widely 
misunderstood and has been misused repeatedly in 
cytological literature. “SAT” is an abbreviation® of 
“Sine Acido Thymonucleinioo.” “SAT-Chromostwn^’ 
is not a synonym for sateUited-chromoBome but signi¬ 
fies either a satellited chromosome or a ohromoscHiM 
with a secondary constriction that is associated with 
the formation of the nucleolus. All satellited chromo¬ 
somes are SAT-chromosomes, of chromosomes with 
secandary constanctions, some are SAT-ohromoiK>iDe%® 

i/our. Chem. Fdve., 13: 870 (193^. 

s^^Tbermodynamies and the Free Energy of Ctbemieal 
Substanoes,*' MeGraw-HUL Book Oompauy, New T<nk, 
im 

iR. Holts, Ploatfl, 18 1 77M4A 1931. 

S £. HMts, 0^ dtp, p* 012, 

3 Xj. Gritler,^‘OhrainoBoiaeiibaa,’' Berilai 1989, p. 94 
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some are not. The term “Nukleolenohromosom,” per¬ 
haps best translated ^^nucleolar-chromosome/’ may be 
uaed aa a synonym for ‘^SAT-ohromOsorae,” although, 


as Heits!* points out, the two terms are supplementary 
radier than identical in meaning. q ^ Bkbgbr 
Fobdhak XJniversitt 


SCIENTIFIC BOOKS 


INFLAMMATION 

Dynamics of Inflammation: An Inquiry into the 
Mechaniam of Infectious Processes. By Valy 
Menkin. New York: The Macniillan Company, Ex¬ 
perimental Biology Monographs. 1940. 

As tlie title indicates, tlie book presents one aspect 
of the broad subjects of inflammation and infection. 
The author reviews the significant contributions he has 
made to knowledge of inflammation and correlates 
them with the observations of others. He has been 
chiefly concerned with the fixation of injurious agHjnta 
at the site of iiiflummation, the Influence of inflamma¬ 
tion upon the invasion of bacteria and the relation 
of inflammation to immunity. 

The intr<»duction is a brief review of the history 
of knowledge concerning inflanunation up to and in¬ 
cluding the contributions of Cohnheim and Metchni- 
koff. Conventional subjects of dispute among those 
who have fieon interested in inflammation are forUi- 
naUly ignored. It is doubtful if the opinions of 
Virchow concerning inflammation have been wholly 
abandoned, as the author states, for some modem writ¬ 
ers still include parenchymatous degeneration in the 
domain of inflammation and existing nomenclature of 
disease perpetuates hia influence upon knowledge of 
the subject. 

Inflammation is broadly defined by the author as 
the complex vascular lymphatic and local tissue reac¬ 
tion elicited iu higher animals by the presence of 
microorganisms or of non-viable irritants. The difll- 
culty of finding a satisfactory definition of inflamma¬ 
tion has been very great, and it is probable that this, 
like many other definitions of inflammation, will not 
be widely acceptable. The author’s point of view is 
well expressed by the statement tliat an inflamed area 
is shunted off from the rest of the organism; it has 
its own metabolism, hydrogen-ion concentration and 
modified circulation. 

Sevwal chapters define the conditions under which 
dyes, foreign proteins, inanimate particulate matter 
and bacteria are fixed at the site of inflammation so 
that they fail to enter adjacent lymphatics, regional 
lymph nodes and circulating blood. The mechanism 
of this fixation, the author finds, is the deposit of a 
fibmons network in the tissue and the occlusion of 
lyiillibatica % fibrinous thrombi The significance of 
of by tiurombi may be ques¬ 


tioned because the flow of lymph from the inflamed 
part is increased. 

His observations on the local fixation of bacteria, 
measured by the fixation of u colloid dye (trypan 
blue), at the site of inflammation produced by staphy¬ 
lococcus, pneumococcus and streptococcus, suggest to 
him an explanation of the divergent ability of these 
microorganisms to invade the tissues. Staphylococcus 
aureus produrics inflammation that within one hour 
j>revents the penetration of trypan blue from the site 
of inflammation into regional lymphatics, whereas 
with pneumococcus this interval is six hours and with 
hemolytic streptococcus approximately 45 hours. 

Observations confirming those of others are de¬ 
scribed to show that an exudate acquires increased 
acidity in the later stages of an inflammatory reaction. 
Parallel with this change, and, he believes, consequent 
upon it, polymorphonuclear leukocytes are replaced 
by maci‘ 0 phages. Macrophages survive and predomi¬ 
nate when the pH falls to a level of about 6.9 or 6,8. 
Acidity, the author finds, is in part ut least the result 
of glycolysis and the appearance of lactic acid in the 
exudate. 

Menkin has sought for some substance that puts in 
motion the phenomena of inflammation ai»d thus 
explains their apparent uniformity under very varied 
conditions. He finds evidence that histamine can not 
be accepted us the agent which, set free by injury 
of tissue, explttin.s the eri.suing vascular and cellular 
changes. Ho has extracted from exudates a crystal¬ 
line, doubly refractive nitrogenous substance which 
contains amino- and carboxyl groups. It is not pro¬ 
tein, but its chemical composition is not more exactly 
definable. It increases the permeability of blood ves¬ 
sels to fluids and to dyes and induces the migration 
of leukocytes. It does not produce in the body the 
well-known reactions of histamine. The author has 
designatjed this substance leukotaxine and thinks that 
the available evidence supports the opinion that in¬ 
creased permeability of blood vessels and leukocytic 
migration are referable to it. Nevertheless it should 
not be foigotten that therc are a great number of 
substances, including many degradation products of 
proteins, that cause the same changes. 

This monograph is an admirable presentation of its 
subject from the standpoint of experimental biology. 
The important contributions of the author and his clear 
definiMon of some of the problems of inflammation 



382 


8CimCE 


n, No. 9m 


wiD donbtlesB etiniulate renewed investigation of 
them* The book reveals very fully the fundamental 
significance of inflammation in relation to infection 
and immunity. 

Eogene L. Opib 

CORNKJJ. UNIVEBSn’V Mewcal Collkoe 

PHOTOELASTICITY 

Elasticite ct Photoelasticimrcirie. By H. Le Boiteux 
and R. Boussarp. 361 pp. Paris: Hmnarm and 
Cio, 1940, 180 francs. 

AtjTHOItgh th<" technique of photoelaslifity, a prac¬ 
tical method to determine complicated two-dimensional 
stress distributions experimentally, was originated in 
France by Mesnager in 1901, this is the first French 
hook giving a comprehensive account of the theoretical 
and practical aspects of the method. It is divided into 
tour sections, of which the first is an exposition of the 
theoi’y of elasticity in the classical manner. The sec¬ 
ond section does the same for optics, first of isotropic 
and later oj’ anisotropic mediums. These two sections 
ciunprise half the book and do not as yet mention 
pholoelusticity. In the third section the two theories 
are combined and a discussion is given of apparatus, 
experimental techniques and i^ropcrtie.s of the materials 
used. The last quarter of the book is devoted to meth¬ 
ods of numerical integration for finding the principal 
stresses individually, which is necessary since the pho- 
toelasfic pictures only determine the difference between, 
these BtrCsHca at each point. It is noted that the 
authors show a number of colored pictures of stress 
distributions, which represented good practice a 
decade ago. Although the superiority of monochro¬ 
matic light and black-and-white pictures over colored 
pictures is casually mentioned in the text, the authors 
evidently do not use the improvement in their own 
laboratory. 


A very complete and encyclopedic book, entitled "A 
Treatise on Photoelasticity,” on the Bubject was pub¬ 
lished in 1931 by Coker and Filon (Cambridge Uni¬ 
versity Press) which from a technical standpoint is 
now somewhat out of date. The present French vol¬ 
ume is moi^ clearly written; it is easily readable and 
I>ri*sents tlie theo7*y quite adequately; but, although 
appearing nine years later, it is no better than Coker- 
Filon in the teclinical parts of the subject. And it is 
just in the technical direction that great advances have 
been ma<le lately, making tlie now obtainable accuracy 
in reading stresses about ten times better than that 
shown in the book. 

Another recent volume on the subject written by 
Mesmer is e/ititled “Spaniiungsoptik.”^ The first half 
of its total of 220 pages follows the French book in its 
general structure, while the last half discusses experi¬ 
mental tocliniques and the more modern applications. 
The bibliography appended refers principally to the 
last decade, listing 240 papers published since 1930, 
whereas the French bibliography practically stops with 
the year 1931. 

The most interesting recent development of photo- 
elastic technique is its extension to three-dimensional 
stress distributions. This is done by exposing tlie bake- 
lite model to a load at a fairly high temperature and 
then cooling it under load. A subsequent removal of 
the load leaves the model without stress but with optical 
properties that can be correlated to the stress that 
existed in it before the load removal. Although not 
yet developed to the point of being a practical engi¬ 
neering tool, this method shows great promise of 
becoming such a tool in the near future. It is dis¬ 
cussed briefly by Boiteux-Boussard as well as by Mes- 
mer. 

J. P. Den Hartog 

Hahvakd Univehsity 


SPECIAL ARTICLES 


ON THE INTERDEPENDENCE OF RESPIRA¬ 
TION AND GLYCOLYSIS^ 

• The following definition of the Pasteur effect has 
recently been su^ested by Burk;* (a) Oa inhibition 
of feimientative processes, and at times also (b) Oa 
stimulation of anabolic syntheses, the latter effect not 
l^ing invariably concomitant with the fonner, Crab¬ 
tree'* in 1929 found that the respiration of transplant¬ 
able tumors was about 12 per cent, lower in the pres¬ 
ence of glucose than in its absence and suggested that 
glucolytic activity exerts a checking effect on the 
capacity for respiration of tumors. This phenomenon 

1 Prom the Laboratory of Orthopaedic Research of the 
Harrison Department of Surgical Research, Schools of 
Medicine, University of Pennsylvania, Philadelphia, Pa. 

^ D, Burh, Gold Spring Harbor Symposia on Quantita¬ 
tive Biology, 7: 420, 1940, 

»H. G. Crabtree, Biochem, Jovr., 23: 636, 1929. 


has been called a reveiised Pasteur effect (or the Crab¬ 
tree effect). The occurrence of the Crabtree effect in 
transplantable tumors has been confirmed.*'® Like¬ 
wise, the effect was observed in l 3 rmpb nodes of 
leukemic mice.® 

We have noticed that the inhibition of respiration 
by the addition of glucose occurs also in normal tissues 
with an aerobic glucolysis. In the renal papilla of 
the rat, which is known to have a metabolism similar 
to tumors,^ the inhibition amounted to 20 per cent. 

5 Berlin: Julina Springer, August, 1939. 

*E. Krah, Bioo?iem. JSeitf 219: 4B2, 1980. 

8 K. A. 0. Elliott and Z. Baker, Biochem. Jour,, 29: 
2483, 1935. 

« J. Victor and J. 8. Potter, Brit, Jour, Bm, Path., 16: 
253, 1935. 

20D^3^^1^fe^' KeUer and Th. Brehme, Pioohm. 
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In bovine articular cartilage which possesses an ex¬ 
ceedingly low respiration and thereby a relatively 
higher aerobic glycolysis than the other tissues men¬ 
tioned, the inliibition averaged 57 per cent. 

Results of a representative experiment with calf 
cartilage arc listed in Table 1. It is seen that glucose 

TABLE I 

The Action of Glucose on the IUsiuration of Cautilaoe* 
Mean rutoB over three-hour period 


Substrates None 


Glu- 

Glii' Pyru- Sue- eo8e + 
cose vate cinate Pyru¬ 
vate 


Gin 
cow* + 
Suc¬ 
cinate. 


(M/100) (M/50) (M/25) 

Q^'at .070 .029 .079 .103 .002 .080 


Inhibition 
by Glucose 


- .050 
i - 03%) 


-.017 -.023 

( - 22%) (- 23%) 


Aocelerntlon 
by l^yruvate 
itn<t Succinate 


+ 0 4 .024 4 .033 +.051 


t Cmm. Oa/nig dry weight/hour. 

* Articular cartilage from the metacarpal-phalangeal and 
inetatarHal-plUilangeal Jidntw of o calf two months 
old. About J25 iiig dry weight of cartilage 
slices i^er exiwrliiiental vessel, ko^» .98 
Gas : Air Medium : Phosphate-HInger's 

retards oxygen consumption by 63 per cent. Similar 
effects were obtained by the addition of mannose, but 
no effect was obtained with fructose which is not 
glycolyzed by cartilage. The inhibition observed in 
oxygen (53 pf^r cent.) was of the same order as in 
parallel (IcternunationH in air (59 per cent.). The 
magnitude of the respiratory inhibition in cartilage is 
neither due to a drop in the pH of the medium inci¬ 
dent to the high rate of acid formation after the addi¬ 
tion of glycolyzablc hexoses to the slices nor to an 
accumulation of glycolytic splitting products or their 
derivatives (lactate, pyruvate, succinate). Table 1 
shows an example of the results obtained with pyruvate 
and succinate. Pyruvate does not alter the rate of the 
spontaneous 0^ consumption, but it induces an accel¬ 
eration of the oxygen uptake if tlie respiration is 
inhibited by glucose. Succinalo® accolerates respira¬ 
tion in the presence of glucose to a greater extent 
than in its absence. Apparently the addition of glu¬ 
cose suppresses cellular processes which result in the 
formation of pyruvic and succinic acids since the 
addition of these acids abolishes more than half of 
the respiratory inhibition by glucose (c/. Table 1), 
Elliott and Baker® as well as Victor and Potter® 
observed that the retardation of respiration by the 
addition of glucose was paralleled by a rise of the 
R.Q., indicating a leplaoement of respiratoiy sub¬ 
strates of the tissue by the added glucose. The latter 
authors pointed out that tlis change of the R.Q. after 
the addition of glucose was compatible with a shift 

^ «Iiaetate behaves similarly. 


from protein oxidation to carbohydrate combustion. 
Warburg and colleagues*' showed that the formation 
of ammonia in tissue slices deprived of glucose is 
especially high in glycolytieally active tissues and 
that the addition of glucose inhibited the excretion 
of ammonia. This inhibition was considered an ex¬ 
pression of the protein sparing action of glucose. The 
investigation of Dickens and Grcville^^ indicate that 
the oxidation of glucose rather than its glycolysis is 
rc.sponsibJe for the retardation of the protein catab¬ 
olism. It seems possible that the addition of glucose 
caii.sea a decrease of oxygen consumption in such tis¬ 
sues in which the hexosc is not oxidized with the same 
velocity as the cellular substrates, the oxidation of 
which it replaces. Such a mechanism would explain 
the frequent occurrence of the Crabtree effect in aero¬ 
bically glyculyzing tissues where a relatively sluggish 
oxidation of glucose coincides with a high protein 
catabolism in the absence of sugar. 

This tentative explanation does not intend to imply 
that glucose oxidation replaced only the combustion 
of protein nor that glucolysis does n(^ prevent to a 
certain extent protein catabolism, a,s was suggested by 
Warburg.** The explanation su])port8 the view, how¬ 
ever, that the Crabtree effect is not a reversal of the 
rhecking action of respiration on glycolysis but a 
.separate process which indicates the sparing of cel¬ 
lular substrates by the combustion of extracellular 
glucose. Thus, the Crabtree effect may l>elong to the 
reactions which underlie the stimulative action of 
respiration on cellular anabolism (Pasteur effect b). 

The mechanism of the effect is being investigated 
further. 

Otto Rosenthal 
Morris A. Bowie 
George Wagoner 

University of Pennsylvania 

APPEARANCE OF SKELETAL ABNORMALI¬ 
TIES IN THE OFFSPRING OF RATS 
REARED ON A DEFICIENT DIET 

The following observations were made wlien rats, 
which were reai-ed on deficient diets, woVe bred. All 
rats used were of the Sprague-Dawley strain. One 
group of females was reared on a diet consisting of 
yellow commeal 76 per cent., wheat gluten 20 per 
cent., calcium carbonate 3 per cent., sodium chloride 
C.P. 1 per cent. (Steenbock and Black rachitogenic 
diet No. 2966),^ which was supplemented with vios- 
terol (each rat received 60 I.U. every tenth day). On 
this diet the animals were retarded in growth and 

Warburg, K. Posoner and E. Negelein, Bioohem, 
Zeit., 162: 309, 1924. 

B>F. Dickens and A. GreviHe, Biochem. Jowr,, 27: 3123, 
1933. 

iH. Steenbock and A. Black, Jour, Biol, Chen,, 64: 
263, 1925. 
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development. The vagina opened at the age of three 
to four months^ the regular cycles started at between 
four and five months, the first matings look place at 
between five and six months, at which age the rats 
weighed only about 150 grams. In this group of 18 
animals, 32 pregnancies were observed. A total of 
164 young was born either spontaiicously or by 
ccjsarean section; of these, 107 were ai>pareiitly nor¬ 
mal, while 57 presented multiple congenital abnor¬ 
malities. 

An abnormally short mandible was found in 39 ani¬ 
mals. This defect w^as so marked that the tongue was 
exposed to a large extent. Many animals also had 
deformed extremities. Syndactylism of different 
grades was observed in 32 young. A short tail was 
seen in 12 animals. One hundred and four of the 
young were cleared by the Spalteholz method to facili¬ 
tate the study of the skeleton. In 42 of tliese speci¬ 
mens the lower legs showe<l reduction in ske or absence 
of the tibia; in 20 the fibula was shortened or absent; 
in 22 there was fusion of the ribs; and in 14 there 
was fusion of the centers of ossification of the sternum. 

Another group of females of the same strain was 
reared on a more adequate diet consisting of yellow 
cornmeal 78 per cent., wheat gluten .18 per cent., cal¬ 
cium carbonate 1 per cent., sodium chloride C.P. 1 
per cent., and dried pig liver 2 per cent.^ This diet 
resulted in much better growth and development of the 
animals. This group consisted of 24 females which 
had 39 pregnancies resulting in 294 young. None of 
the latter showed deformities of the mandible or ex¬ 
tremities like those described in the previous group. 
The only external abnormality observed in the off¬ 
spring of the animals on this diet was absence of the 
tail in one animal. Eighty of the 294 young wore 
cleared, but they showed none of the skeletal deformi¬ 
ties found in the previous group. 

A third grouj) of 12 female rats of the Sprague- 
Dawley strain was raised on an ^equate diet (Bill's 
modification of Steenbock's stock diet).* Thirty Jit¬ 
ters born to these animals consisted of 216 young. 
One abnormal animal was noted in this group. It 
weighed only 2i grams and when cleared showed short 
femurs and an abnormal sternum. One hundred and 
nineteen young in this group were cleared, but they 
showed no abnormalities. 

At the present time we are extending these experi¬ 
ments along both genetic and nutritional lines. 

Josef Warrant 
Rose C. Nelsok 

The Ohildren^s HospiTAn Bebeaech 

FOtTNDATJON AND DEPARTMENT OF PEMATRICB, 
tJNIVERBlTT OF CINCINNATI 

College of Medicine 


MOmPlCATlON OP THS CHEMISTRY AKD 
PHARMACOLOGICAL ACTION OF THE 
CARDIAC GLYCOSIDES^ 

AI 4 TERAT 10 N of the molecular structure of a drug 
frequently results in modification of its pharmacologic 
action. The digitalis bodies exist in nature as chemical 
combinations of one or more sugars with hydroxylac- 
tones of sterol hydrocarbons. This suggests the pos¬ 
sibility of modifying the digitalis bodies by replacing 
the sugar with a vasodilator, thus obtaining a cardiac 
glycoside molecule which might embody the desirable 
therapeutic actions of both drugs. 

Two molecules of theophylline can be combined 
chemically with one molecule of a genin obtained by 
I'emoving the sugar radical fi’om a squills glycoside.^ 
This dimethylx an thine genate can be prepared as short 
ncedle-like yellow crystals having a molecular weight 
of 758.2 and an empirical formula of C38 H46 09 N8 
(presumably C24 H28 03 (C7 H7 02 N4) 2 .2H20). 
When injected intravenously in cats the lethal dose of 
this thcophyllinated genin is much greater than that 
which might be expected on the basis of th(j amount of 
genin use<l in its preparation. The lethal dose of a 
mechanical mixture of theophylliu and the genin, on 
the other hand, is in proportion to its genin content. 
The tlieophyllinated genin, the squills glycoside, the 
mechanical mixture, and also digitalis show the same 
progression of electrocardiographic changes; T w^ave 
inversion'and ventricular premature beats occur with 
the same degree of fre<|uency, while nodal rhythm and 
ventricular tachycardia appear after approximately 
the same percentage of the lethal dose. Changes in the 
S-T segment, however, appeared in a far lower per¬ 
centage of the animals given the tlieophyllinated genin 
than in those given digitalis, squills glycoside or a 
mechanical mixture of theophylliu and the squills 
genin. 

These preliminary studies suggest that dimethyl- 
xanthine and the squills genin have been combined in 
a single molecule n^taining some of the digitalis-like 
properties and modifying others. Further studios of 
the chemical and pharmacological properties of this 
preparation are necessary as well as clinical studies to 
ascertain the therapeutic value of the drug. 

Joseph B. F. Biseuan 
Seymour B. London 

Beth Israel Hospital . 

AND Harvard Medical School 

the nature op the anti-alopecia 
FACTOR 

It has recently been shown^ that the mouse requires 
a new vitamin for normal gPOw& and for mainteh- 


a R. E. Remington, Jour. Nutrition, 13: 223, 1937. 

8 C. B. Bills, E. M, Honeywell and W. A. MacNair, Jour. 
Biol.Chem,,7^t 251,1928. 


% From the Medical Research Department of the 
Israel Hospital and the Department of MedieinOi Har¬ 
vard Medical Bebool, Boston, Hass. 

t Tkis preparation was supplied by Parker Dem, 
Worcester, Mass. 



imee of hair* * preVjfehted 

or <mred tfa« pi^olof iotd manifosUttioiu! was toi^ned 
the moose anti-alopecia factor. In its absence from 
the diet, growth ceased and extensive alopecia de¬ 
veloped^ followed by severe dermatitis. Liver was 
found to be a good source of the protective factor, 
and concentrates were prepared from this organ. 

Many of the properties of the active substance sug¬ 
gested that a phosphoric eater of inositol was in¬ 
volved. For example, our best concentrates con¬ 
tained organically-combined phosphorus. The active 
substance was precipitated by barium hydroxide and 
was insoluble in alcohol. Furthermore, it was found 
that cereal grains, known to bo good sources of the 
phosphoric ester of inositol, were also good sources 
of the anti-alopecia factor. All these facts seemed to 
justify a test of the potency of phytin, the salt of 
inositol phosphoric acid. While the assays were in 
progress, a crystalline substance was isolated from 
active liver concentrates which proved to be inositol. 
Phytin caused restoration of hair and resumption of 
growth in the depleted animals. Activity was not 
limited to the phosphoric ester, for inositol itself was 
subsequently found to be potent. 

Assays were performed as described previously, 
and were always based on curative rather than pre- 
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ventttl^e technique, fe'or both phytin”'Ind inositol 
theleVil fed was IWftig per 100 gm of ^lition. Cures 
have also been obtained with 10 mg of inositol per 
100 gm of ration. Gain in weight, as well as restora¬ 
tion of hair, followed administration of these sub¬ 
stances. 

Inositol was isolated from the non-dialyzable, 
alcohol-insoluble portion of aqueous liver extract. 
This fraction had been autoclaved with alkali in order 
to render the active substance dialyzable. The 
(crystals which w^ere obtained melted at 214-216® and 
had a carbon content of 39.8 per cent. Inositol in 
the same bath melted at 215-216®. 

The above facts indicate that the mouse anti-alo¬ 
pecia factor is inositol or its derivatives. They sug¬ 
gest that inositol exists in liver in alkali-labile com¬ 
bination with a large molecule which renders the 
former non-dialyzable. While it has been reported® 
that inositol stimulates the growth of certain strains 
of yeast, its place in the nutrition of higher animals 
has not previously been observed. Details of the 
work will be published elsewhere. 

D. W. WC»C)LLEY 

Thb Rockkpeller Institute 
POR Mbutcal Rksearch, 

New York 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A NEW TYPE OF SHIELDED GLASS 
ELECTRODE^ 

Thk high resistance of glass electrodes and their 
consequent sensitivity to stray currents require care¬ 
ful shielding in addition to an adequate insulation. 
The shielding is important when the electrode is to be 
employed at distances from the measuring apparatus 
that require long leads. This shielding is ordinarily 
accomplished by the use of a more or less flexible 
metal sleeve, thus providing an equipotential layer 
around the lead. The sleeve is conveniently connected 
to the oquipoteutial shield about the measuring ap^ 
^paratus. Commercially manufactured shielded wires 
are frequently employed. 

The special feature of the shidded glass electrode 
now to be described is an arrangement by means of 
w^hich the KCl-solution which ends in a fluid junction 
suiTouiids completdy the stem of the deotrode and 
the entire'lead up to the terminal of the measuring 
apparatus. In this manner the KCl-solution that is a 
part of the low resistant half of the circuit acts as a 
diidd against external stray currents* With our 
eqiiipment beat results were obtained when the tennl- 

iFrom the LaboratOTy for the Study of Peripheral 
; Tasedar Diseases, of ^tergary, New York 

and (3pmdl ujoiverelty Modml College. 


nal of the reference half cell was connected to the 
equipotential shield around the potentiometer or 
directly to the ground. 
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FiO. 1. Diagrams of glass electrodes (a) bulb type, 
(b) coadcaser type with the use of the salt bridge as a 
shield. 


Fig. 1 shows two types of glass electrodes, the bulb 
ty^e (a), and the condenser type (b), also used aa a 
continuoUB flow electrode witti the use of the KCl- 
solution as a shield. 

The arrangement calls for a very careful insulation 
U E. V, Eastcott, Jour. Phys, Chem., 82: 1094, 1928. 
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of the leading wire against the surrounding fluid. Its 
advantages are twofold: (1) With a metal i^hleld ' 
there is always some space between the shield and the 
conductor, thus producing a condenser with the re¬ 
sulting disturbances usually seen on bending the metal 
shielded wire. In the type described, the KCl-salt 
bridge fills the space between the insulated wire and 
the outer cover entirely and follows uniformly any 
movement of the flexible lead. Merely a film of liquid 
or semi-liquid, as used in agar-KOI or similar bridges, 
is sufficient for the shielding. BaSO* or another 
x-ray-opaque material may be added when location 
of the electrode by fluoroscopy is desired. (2) The 
combination of the glass electrode and the reference 
half cell in one piece saves space and is easy to handle. 
Even a calomel or another reference half cell niay be 
incorporated to form one piece with the electrode as 
seen i\\ Fig. 1 b. The use of this typo of shielded 
electrode is of particular advantage in the measure¬ 
ment of pH in body cavities. 

A more detailed description of a measuring device, 
in which this type of shielded glass electrode is used 
in the determination of intestinal pH, with a report 
of clinical findings will be presented later. 

Jacob Abler 

New York Hospitaij 

A DIRECT METHOD OF DETERMINING THE 
ERYTHROCYTE, LEUCOCYTE AND 
THROMBOCYTE COUNT OF 
FOWL BLOOD 

A MODIFICATION of the Blain method of staining tlie 
leucocytes in bird blood yields a rapid, reliable means 
of enumerating the cellular elements of the blood in the 
counting chamber. Two solutions arc employed, the 
first containing the stain and the second the preserva¬ 
tive for the cells. Because granulocytes have an affin¬ 
ity for brilliant cresyl blue and lympliocytes for 
pyroiiin, a stock solution of these is prepared cemsist- 
ing of 1 cc of 1 per cent, nqueons^rilliant cresyl blue 
and 0.25 cc of saturated aqueous solution of pyronrn 
(1 gram in 15 cc of water). 

The first solution for staining used in the method 
described herein consists of 0.2 cc of the stock dye 
mixture in 25 cc of normal saline. This is filtered 
once through neutral paper. The second solution is 
that employed by Blain—12 per cent, of formalin in 
Locke’s solution. 

Blood is procured from the wing vein, and immedi¬ 
ately after puncture it is drawn up to the 1 mark in 
the red-cell counting pipette. The pipette is then half 
filled with the first solution, gently rotated for about 
five seconds, and then filled to the 101 mark with the 
second solution and shaken for half a minute to mix. 
Counts may be made at once, although better differen¬ 
tiation is obtained if the mixture is allowed to stand 


15 minutes or more. Thin covers, not more than 0.5 
mm in thickness, are used, and the preparation is 
studied under a 4 nun objective. 

The erytliroeytes appear as pale oval discs with the 
nuclei sometimes barely perceptible. The thrombo¬ 
cytes vary from pale ovals slightly Binaller than the 
erythrocytes and with a single polar granule, to small 
hince-shaped, faintly lilac-colored bodies. The latter 
type tends to occur in clusters and is more numerous 
in specimens made just before clotting begins, f.c., 
after one or more pipettes have been filled in succes¬ 
sion from the same puncture. The heterophiles take 
varying quantities of the blue dye and stand out 
sharply as blue-black bodies slightly smaller than tlie 
erythrocytes. The lymphocytes are uniformly round, 
faintly pink bodies, clearly distingnishable from 
thrombocytes, which in tJieir colorless state appear to 
belong more to the ei*ythroblast series. Monocytes are 
indistinguishable from the large lymphocytes, but since 
this is not primarily a differential count, that is not 
important. 

Checked against Shaw’s method over a series of 
blood counts on the bobwhite quail, this method gives 
approximately the same total leucocyte count and has 
the added advantage that the solution is more stable 
than Shaw’s. The solution containing the dye will 
keep for about a week. The stock solution is less 
stable, but the dyes kept separately in solution are 
good indefinitely. The formalin solution must be made 
fresh each day, but adjustment of the pH and tem¬ 
perature are unnecessary. 

Psyche W, Wetmore 

IT. 8. Biolooical Survey, 

Washington, D. C. 
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SCIENCE FIVE THOUSAND YEARS HENCE* 

By Dr. ALBERT F. BLAKESLEE 
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HARBOR, L. I., N, Y,; PRESIDENT OF THE AMERICAN ABHOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


I HAVE been asked to predk;t the condition of science 
five thousand years henoe when the Time Capsule is 
dug out of the Plushing meadows—provided there are 
any meadows here in a,d. 6939. Land has been rising 
and falling in different parts of the globe within his¬ 
toric time, and within five thousand years the Time 
Capsule may be considerably below sea level or raised 
several hundred feet above where it is now. 

While I speak to the youth of to-day, I am speaking 
for the youth that will be living one hundred and fifty 
generations hereafter, in other words to your great, 
great, one hundred and fifty times great grand¬ 
children. 

I Address before the Amerieim Institute of the City of 
New York at the World's Fair, B^tember 28, in owmee- 
tton with the eeahng-Uir of the Weetlnghouse Time Cap- 
iitlie* The address was broadoovt in part ervor the NBC 
networl;. 


One can predict only in teiias of what is known in 
the past. Let us compare what has actually occun‘ed 
within these fifty centuries with what a man five thou- 
iaand years ago might have predicted for the present. 
He could not have thought about development of world 
civilization because the world to him was only a limited 
region. Civilizations could develop and decline with 
little or no influence on one another Iwcause of lack of 
means of communication. His knowledge of the geo¬ 
graphical world and of the laws of nature was so lim¬ 
ited that it would have been impossible for him to pre¬ 
dict the condition of the world in 1940. Science, as 
we understand this term, did not exist in b.c. 3060. 

Are we to-day in our ignorance as incapable of 
predicting the future five thousand years hence as was 
the man five thousand years agof In many ways 
probably yes; in other ways we have an advantage. 
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We have made a start. So far as his physical and two thirds of the last century's study of cells is eovered 
his mental equipment are concerned, I sec no evidence by the life span of one of the speakers on the program 
that man to-day is better than five thousand years ago. of the Peniisylvnnia BioentenniaL Chromosomes were 
He does, however, have better tools—^by tools I include discovered in 1873 when he was three years old and 
the methods of science as well as the actual instru- were given the name of chromosomes in 3888, when he 
merits, such as the microscope, which enable him to was an eighteen-year-old freshman in Kansas Univer- 
delve deeper into the unknown and learn the laws of sity. An example from my own special field of 
nature. The development of science seems to act like genetics is the fact that knowledge of the mechanisms 
a falling body in that, once started, its speed is cnor- of heredity has been developed entirely within the last 
moufily accelerated with time. There is an interrela- forty years. Progress was slow at first hut has he- 
tion of science such that each new tool or method come increasingly rapid until now we feel justified 
makes possible newer tools and further discoveries. in predicting tho conscious control of the evolution 
In many branches, and perhaps in science as a whole, of plants, animals and even of man himseli.'. Thus 
more progress has been made within the life span of in addition to having more and better tools, man, five 
a single man than in all time before. thousand years hence, may be a better creature phy- 

Liist week I had the privilege of taking part in the aicalJy, mentally and morally, 
celebration of the bicentennial of the founding of the Detailed prophecies, of course, arc impossible. We 
University of Pennsylvania by Benjamin Frimklin. can only guess at trends. The psalmist said, ‘‘Oh I 
Two hundred years is not a long time so far as the had I wings like a dove, for then I would fly away and 
recorded history of mankind is concerned. It is only be at rest.” Many doubtless have had the same desire 
a onc-twenty-fifth part of the period of time we are to fly. Leonardo da "Vinci less than five hundred years 
discussing to-day. Two hundred years is a long time, ago drew plans of a flying apparatus. It was only, 
however, in the history of my own Add of biological however, after the invention of the internal combustion 
rese^irch. In 1740 Benjamin Franklin and the other engine that flying became an accomplished fact. This 
founding fathers of the Univei'sity of Pennsylvania was the outcome of centuries of yearning. Wo make 
knew little about biology for the simple reason that progress in learning by yearning. If we study what 
biology at that time was an almost undeveloped sub- the things are which mankind yearns for, we may be 
ject. An adequate system of naming plants and ani- sure that these will be things in which progress will 
mals was lacking, and it was only thirteen years later, have been made five thousand years from now. 
hi 1753, that Linnaeus published his “Species Plan- Wo have yearned not only for wings, which we have 
tarum” and introduced to the world the binomial sy.s- now acquired, but also that we may fly away and bo at 
tern of classification which has been used ever since peace. I believe within five thousand years man will 
for the names of both plants and animals. Few of have made progrt^ss in satisfying this yearning; 
the titles of the biological papers which were given at whether by changing his environment through im- 
last week’s celebration in Philadelphia could have had proveraonts in social organization or through chang- 
any meaning to Franklin and his colleagues because ing the nature of man, we can not foretell. I believe 
such words ns germ plasm, chromosomes and genes progress is due in knowledge of how man may live 
were not in use till more than a century after Frank- in harmony and at peace in large as well as in small 
lin’s time, groups. I believe that governments will depend in- 

A couple of years ago at the Richifiond meeting of creasingly on expert knowledge—that we shall seek 
the American Association for the Advancement of information before legislation rather than the reverse. 
Science there was celebrated the one-hundredth anni- I believe that by the scientific method we shall more 
versary of the cell theory. The newness of our knowl- effectively seek the truth and that the truth shall make 
edge of cells is evident when we realize that more than us free. 

THE VALUE OF THE FUNDAMENTAL SCIENCES IN 
THE ESTABLISHMENT OF ANESTHESIOLOGY’ 

By Dr. JOHN S. LUNDY 

SECTION ON ANESTHESIA, THE MAYO CLINIC, KOCHK0TKK, MINNESOTA 

This seems to be a suitable occasion for an iudi- in medicine, to call your attention to the fact that the 
vidnal who has had an opportunity to participate in fundamental sciences are the outstanding factors in 

the development of anesthesiology,* a new sp«eialty , j. g. Limdy, B. B. Tuohr, B. a Adams, L. H. MoomI 
1 Bead before the meeting of the North Dakota Aead- and T. H. Seldon, Proe, Staff Meet,, Mago l&i 

emy of Bcionee, Fargo, North Dakota, April 26, 1940. 241-264, 1940. 
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the further development of thie specialty. For a great 
many years anesthesia was largely an art, but now it 
is developing also into a science and into a major 
specialty of medicine. This progress has been recog¬ 
nized with the establishment of an Examining Board 
in Anesthesiology for the purpose of certifying those 
physicians who are eonHidered to be competent to 
specialize in that type of medical practice. The 
American Co]U*ge of Surgeons and the American Medi¬ 
cal Association both recognize this board and arc 
advised by it in regard to certain surveys of anesthesia 
services that are made throughout the nation in the 
various hospitals. The rating of the hospitals in 
respect to anesthesia depends on how well they are 
supplied with anesthetic agents, what methods of anes¬ 
thesia they are equipped to use, what library facilities 
in anesthesia they possess and what perfi(»nnel trained 
in anestliosia they employ. Certain of the institutions 
do not attempt to teacli, while others are considered 
to be satisfactory places for men to take training. 
At the New York World's Fair it was noted that more 
than 1,000,000 people interested themselves in the ex- 
liibit on anesthesia which was there. 

There are soeietie.s of anesthetists and there are 
publications devoted to nnosthosiology. I have had a 
hand in the development of one of them, Anesthesia 
Abstracts, The idea underlying this publication was 
obtained from Chemical Abstracts^ Botanical Ab¬ 
stracts ^ Physiological Reviews and other magazines of 
tt type which have been found very valuable to work¬ 
ers in the fundamental sciences. It seemed to me that 
a periodical of similar type should be equally valuable 
to those engaged in u specialty of clinical practice; 
happily for me the reception accorded this periodical 
justified my assumption. 

In the effort to outline the development of the scien¬ 
tific side of anesthesiology, it is worth while to point 
out some of the incidents that illustralc the interre¬ 
lation of tile anesthetist and the scientist. The rela¬ 
tionship of art and science in the development of a 
specialty was well stated by Jevons who said, ‘^Science 
teaches us to know and an art to do.” 

The history of anesthesia dates back to the time of 
Herodotus, when concoctions of hemp and mandragora 
were used to stupefy the sensibilities of individuiils 
who must undergo pain. It is said that even the 
ancient Chinese used opium to mitigate the horrors 
to which condemned criminals wore subjected in order 
that the people, ignorant of the insensibility of the 
victims, might be impressed by the punishment, while 
those who enforced the law would not hesitate to carry 
out the sentences. In more recent years Henry 
Hiokijian, a young British physician who attempted 
to work in the field of relief of pain, carried out many 
experbnents with various substances, among them car¬ 


bon dioxide, but he died an early death filled with 
disappointment because of lack of sympathetic help 
and understanding from others. Another young Brit* 
ish physician, John Snow, did pioneer work (1850) 
in the scientific study of ether, use of which for anes¬ 
thesia had been made known by the dentist, William 
Morton of Boston. Both of these men died in dis¬ 
appointment, both when they were less than fifty years 
of age. Horace Wells, dentist of Hartford, Connec¬ 
ticut, introduced nitrous oxide ns an anesthetic agent 
in 1844 and he ended his life shortly thereafter with¬ 
out having received the support of the dental or medi¬ 
cal professions, Crawford Long of Georgia used 
ether in 1842, and for this he was Ijarossed by the 
inhabitants of his community. Sir James Simpson 
of Scotland, who introduced chloroform, w'as perse¬ 
cuted by the ptK)ple and only o^^ercame their objections 
through royal favor, Very recently Howard Jones 
introduced a method of spinal anesthesia and, because 
of unfavorable criticism and non-support of his efforts, 
committed suicide. The lives of these men represent 
s()me of the unhappiness that has sun’ounded the 
development of the specialty of anesthesiology and 
serve as examples of the liindranc<.*s to tiic develop¬ 
ment of any specialty if support is withhold. Fortu¬ 
nately, there is a happier side to the story and it is 
that about which I would like to speak. 

In the last twenty years opportunities have been 
made available to certain physicians throughout the 
United States and Canada, who are interested in the 
administration of anesthetic agents, to put into prac¬ 
tice ideas that have come to them both in regard to 
clinical practice and to research. These individuals 
have become known and, as a result, drugs have been 
presented to them for investigation. When a new 
method of anesthesia has been devised these investi¬ 
gators usually have had a part in furthering its 
clinical application. Many a scientist has advised and 
cooperated with them in institutions of higher learning 
and they also have cotiperatcd with scientists who are 
engaged in the development of new commercial prod¬ 
ucts that are useful to the anesthetist. As a result, 
to-day training in ancsl.hosiology is available in sev¬ 
eral places and more positions are available in this 
field than there are trained persons to fill them. This 
situation probably will continue to exist for at least 
the next fifteen or twenty years. It is, I believe, a 
pleasant thing to contemplate that opportunities do 
exist for young people in this field and that coexistent 
with those opportunities are many opportunities for 
contributions to the relief of human suffering. This 
situation will continue to exist, however, only if those 
engaged in work in the fundamental sciences will con¬ 
tinue to cooperate in the future os th^ are doing at 
present, Therefore, if there are in this audience those 
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'who to inv^igate phases of anesthesiolog]^ which 
might well prove intoTcsting to them, they will find 
the anesthetist eager to discuss the problems that face 
him and, in turn, to furnish his share of cooperation. 

I believe I can best illustrate some of the benefits 
of this cooperative effort by citing certain happenings 
of the past. Let us take at random a few of the 
sciences that are represented in this room and mention 
some of the contributions they have made to anes¬ 
thesiology; we can not attempt to enumerate the con¬ 
tributions of all the sciences. The Bcience of anatomy 
is of fundamental importance to all brunches of medi¬ 
cine, including that which includes the anesthetist. 
Often he must deposit a local anestlietio agent near 
a given portion of a certain nerve trunk for purposes 
of producing anesthesia for operation or for diagnosis 
or for purposes of therapy. To know the location of 
blood Vessels is important so that they may be avoided 
or entered accurately, as the occasion may recjuire. 
Knowledge of the bony landmarks is essential in the 
looali:i^tion of nerves and vessels. The anatomy of 
the respiratory passages is necessary knowledge to 
him who would administer anesthetic substances by 
inhalation. To know the anatomy of the colon is use¬ 
ful when anesthetic agents are to be administered by 
bowel. An anatomist's contribution that at first would 
seem to have to do only with his own science is the 
work of Clark, of Philadelphia, who devised a means 
of obseiwing capillaries through an artificial window 
in a rabbit's ear. This device had been in use for 
thirty years when, about a year and a half ago, T. H. 
Seldon^ began to utilize it for investigation of the 
effects of certain anesthetics on the capillaries. Much 
valuable information may be obtained from this appli¬ 
cation of Clark's investigation of capillaries, for it is 
not easy to find test objects that will give reliable 
information. 

The work of Itosenow and Tovell,'* in studying the 
cause of convulsions under genepd anesthesia has 
provided a possible solution of the problem through 
bacteriology. In the field of botany and horticulture, 
Knight, working with Crocker,® discovered that the 
ethylene portion of illuminating gas would put carna¬ 
tions to sleep. This information was related to 
Luckhordt,® the physiologist, who tried the gas on 
mice and then on himself and his other laboratory 
workers. Attention was called to it as an anesthetic 
agent for clinical use and it was administered by Dr, 
Isabella Herb in clinical practice at Presbyterian 
Hospital in Chicago. Ilecently when the supply of 

s T, H, Seldon, unpublished data. 

* E. C. Bosenow and B. M. Tovell, Am. Jour, Surg., 34: 
474-485, 1036. 

A Crocker and Knight, quoted by A. B. Luckhardt and 
J. B. Carter. 

«A. B. Luckhardt and J. B. Carter, Jour. Am, MeA, 
A«n,f 80; 765-770, 1028. 


epbedrine waa reduced because of the war in China^ 
the plant Mahjung was cultivated in Brookings South 
Dakota, thus showing how anesthetists may keep them^ 
selves supplied with this valuable stimulant to the 
cardiovascular system. 

The contributions of chemistry have been of great 
value. Without them, much of the rapid development 
in the use of new anesthetic agents and certain other 
drugs would not have been accomplished. Tb© isola¬ 
tion or manufacture of oxygen, nitrous oxide, carbon 
dioxide and cyclopropane, of ether and chloroform 
and ethyl chloride were gifts of chemistry. The syn¬ 
thesis of the barbiturates and of the local anesthetics, 
Cocaine, procaine and others, also are contributions 
of chemistry, and it is to be hoped that further con¬ 
tributions will be made in the near future. The rapid 
development of the intravenous method of anesthesia 
parallels the rapid development of these barbiturates 
m that, between 1924 and 1934, we learned of the 
synthesis of barbiturates that would produce long- 
lasting anesthesia, then of other substances of th<^ 
scries that would bestow anesthesia for a somewhat 
shorter period and, finally, of still other barbiturates 
that would cause anesthesia of sufficiently brief dura¬ 
tion BO that tlie method is now firmly established in 
clinical practice and is becoming widely used through¬ 
out the world. The investigations of biocliemists in 
the developing of new quantitative methods of analyftis 
for the identification of drugs has made it possible to 
investigate many problems in anesthesia. As exam¬ 
ples, I might cite the work of Dunlop,’' in Osterberg's 
laboratory, where a method of identifying procaine in 
great dilution was employed. This permitted Dunlop 
to investigate the fate of procaine in the dog and he 
was able definitely to establish the role of the liver 
in the destruction of this drug (1936). Delmonico,* 
also working in Osterberg's laboratory, carried out a 
method of quantitatively estimating samples of bar¬ 
biturates. This method permitted Delmonico to inves¬ 
tigate the fate of certain barbiturates in the body. 
These are two of innumerable instances wherein 
methods developed through chemistry have permitted 
investigation of anesthetic agents used clinically and 
experimentally. Without the aid of chemiste the woik 
could not have been begun. 

Physics has taught us to understand some of the 
actions of gases and liquids and also has contributed 
methods of measurement that have broad application 
in the field of anesthesiology. At present, a means 
of analyring mixtures of gases by passing them 
through a fixed, small aperture under constant pres¬ 
sure, and timing the flow, is giving good results in the 

tX G. Dunlop, Jour, Pharmacol md Sasper. Thcrapp, 
551 464-481,1036. 

sE. J. D^onieo, Proc. 8tdff Mcet 4 Maifo Clif^ H: 
109^-112, 10a«* ^ 
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of H* 0. Brown^ working in Boothb^s labora- 
toiy. The prinolples oonoemed in the use of 

a lij^t gasi such as helium, in the treatment of asthma 
is an iliustratiou of the praetieal clinical application 
of physical principles. The clinical problem is that 
the patient is unable adequately to ventilate himself 
with air because air ean not be easily drawn through 
the air passages, the caliber of which has been dimin¬ 
ished by the disease, without extreme physical effort. 
However, by using a mixture of oxygen and helium 
rather than the mixture of nitrogen and oxygen that 
exists in air, the patient is able to breathe with not 
more than the physical effort exerted by a well person. 
Another application of physical principles has caused 
a therapeutic procedure to be developed, the use of 
which IB becoming well n^oognized and will be widely 
applied. It concerns the difficulty of a patient after 
Operation to ventilate himself with air or oxygen when 
there is present in his air passages any solid or fluid 
material which tends to obstruct his respirations. It 
has been fonnd that by inserting a lighted, tubular 
instrument into the air passages, the obstructing mate¬ 
rial can be aspirated. This permits the patient to 
breathe in more normal fashion and often to avoid 
the development of pneumonia which carries with it 
a considerable mortality or subsequent morbidity. 

In the field of electrical physics many contributions 
have been, and w41l be, made. An example is the use 
of the photo-electric cell in determining the coagula¬ 
tion time of blood. The use of the electrocardiograph 
has permitted study of the effect of various anesthetic 
substances on the heart Betlach'" used the string 
galvauomctric electrocardiograph. Others have used 
more modern apparatus and the problem remains one 
of those which will be of interest in the future. I 
am greatly interested to see whether or not devices 
may be made that will permit us to follow functions 
of the cardiovascular system in many operating rooms 
and bedrooms throughout several hospitals and corre¬ 
late information for the benefit of patients who are 
unable to help themselves. Botli anesthetist and 
physicist are gi^eatly interested in air conditioning of 
operating rooms and hospital rooms; the physicist 
must provide means of testing the air and the physi¬ 
cian must obseivc any untoward ofi^ts on the patient. 
The loss of body heat by the patient also concerns 
both physicist and physician, and this problem must 
yet be investigated. Control of static electricity has 
become of great importance to anesthetist recently 
because ho employs various inflammable and explosive 
mixtures in connection with inhalation anesthesia. 
Here again the anesthetist must turn to the physicist 

0, Brown, unpublished data. 

J. Betlach, Jour. Pharmmol and Sxper, Therapy, 
61: 88»-^87, 1887. 
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for information. An excellent example of coopera¬ 
tion in this problem has been the combined efforts of 
Tovell and Woodbridge, respectively of Connecticut 
and MassaehuBetts, together with Horton of the Massa¬ 
chusetts Institute of Technology. Prom their study 
has come the intercoupler, a device which connects 
the anesthetist, the gas machine, the patient and any 
fourth object or person that must be brought in con¬ 
tact with them. The principle is that the static elec¬ 
tricity must pass through a given amount of resistance 
so that it can not suddenly reach its objective and 
cause a spark that is hot enough to ignite the vapor 
or gases. So far as 1 know there have been no explo¬ 
sions where this intercoupler has been used. 

In resuscitation, a type of work which naturally 
falls to the anesthetist, the physicLst has a real inter¬ 
est Mechanical means of producing artificial respi¬ 
ration have been investigated and some of them have 
proved effective, although much remains to be done in 
thia field. The so-called iron lung has proved of value, 
and in surgical cases mechanical devices for pulmonary 
ventilation have been useful. However, because of the 
expense of the equipment and the consequent small 
demand for it, the field has not been thoroughly inves¬ 
tigated. In the administration of anesthetic agents by 
inhalation it has been necessary for so-called gas 
machines to be devised. Again, {diysical principles 
govern the construction of these devices but the con¬ 
struction is not always can’ied on under the direction 
of a physicist; this no doubt has retarded the develop¬ 
ment of an entirely satisfactory machine. For exam¬ 
ple, when it was decided that ether should be admin¬ 
istered with gases an attachment for administration 
of ether was added to the gas machine. The flow of 
the gases through the ether bottle resulted in an unde¬ 
termined concentration of other in the breathing bag. 
As yet, no one has devised a means of indicating when 
concentration of this ether vapor is too strong and 
consequently the use of the gas machine is often 
unsatisfactory. 

The preservation of blood by chilling has been a 
great boon to the physician, who frequently finds use 
for the transfusion of blood. It is to be hoped that 
some physical means oUier than centrifuging may be 
developed for the purpose of separating the oellulai' 
elements of the blood from the fluid portion- There 
are many uses for blood and many uses for each of 
the elements of blood. The existence of war increases 
the urgency for solution of this problem. 

When venipuncture is difficult because of smallness 
of veins, it has been shown that by application of 
h^t to an extremity, small veins may be better filled 
and venipuncture made easy. 

The fields of pharmacology and physiology are of 
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auoli direct application to the work of the anesthetist 
that the point need not be especially illustrated. It 
may be said, however, that many agents and methods 
contributed by chemists and physicists are first applied 
by the physiologist and pharmacologist to determine 
the use to which the new agents or methods can be 
put before they are applied clinically. While the first 
agents to be introduced may have come into use with¬ 
out such preliminary investigation, those that arc in¬ 
troduced to-day are subjected to thorough tests. The 
interest of the physician anesthetist in the effects pro¬ 
duced by anesthetic substances and other drugs which 
he uses is evident in the work of Searles,^^ who studied 
the effect of ether and sodium amytal anesthesia on 
the blood. Such investigation emphasizes the impor¬ 
tance of collaboration of clinician and scientist for, 
if possible, the separate effect of the anesthetic and 
of any other drug that may be used must always be 
determined. It is in this field that the study of psy¬ 
chology becomes important, for it must never be 
forgotten that the psychologic processes of the animal 
differ from those of the human being. Therefore, it 
is not always possible to apply the information ob¬ 
tained from animal experimentation to clinical appli¬ 
cation of the agent. 

The study of languages requires the attention of 
the anesthetist. Obviously, in scientific writing, many 
of the same words are adopted by users of different 
languages, but it is of great importance to the reader 
of scientific articles that the author should have had 
at his command a sufficient choice of words that his 
meaning may be exactly expressed and that, if his 


article is translated into another tongue, it will not 
suffer thereby. 

By mathematicians many fundamental contributions 
had been made, usually through physics; however, the 
mathematician is indispensable in the correlation of 
data that are gathered not only in the course of ex¬ 
perimentation but also in clinical application of anes¬ 
thetic preparations. It is not easy for those of us 
who are not mathematicians to assemble statistics 
derived from our work and properly to interpret their 
value. 

I hope that these illustrations of the indispensable 
value of tlie fundamental sciences in the establish¬ 
ment of anesthesiology, a new specialty in medicine, 
will interest you sufficiently so that your continued 
assistance may be anticipated. Unfortunately, those 
of us who are interested in the development of this 
new specialty and those who will follow us in the field 
of endeavor are not sufficiently well equipped from 
your point of view. In the absence of an individual 
genius, then, development of the new medical specialty 
will, in all probability, take place in institutions where 
scientists and clinicians can work together and where 
facilities exist whereby investigation can be carried 
on, new facts established and new agents and methods 
developed; these factors, together, will permit further 
reduction of pain among human beings, In the 
future, I hope that animal experimentation, made 
painless by anestheBiu, will be accepted by those who 
have condemned it in the past when their attention 
is called to the fact that needless pain caused by dis¬ 
ease will be spared both animals and man. 
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PHOEBUS AARON THEODOR LEVENE 
1869-1940 

pHOEBtrs Aabon Thkodok Levenk, member emeritus 
of the Rockefeller Institute for M^ioal Research, died 
at his home in New York City onSeptember 6, 1940. 
He had returned from a vacation in Montana but a 
short time before, and was about to resume his insis¬ 
tent quest for the knowledge of life processes. 

Dr. Levene was bom in Sagor, Russia, on February 
25, 1869. When he was about two years old, the 
family moved to St. Petersburg. 

The young Levene entered the Classical Gymnasium, 
and from this school he enrolled in the Imperial Mili¬ 
tary Medical Academy in St. Petersburg, He was one 
of the five Jewish students allowed to enter his class. 
At that time Borodin was the j>rofeBBor of chemistry. 
It was Borodin's son-in-law, Professor Dianin, who al¬ 
lowed Levene to carry on work at will in the chemical 
laboratory. 

11 P. W. Searles^ Am. Jout. 8urg*t 41: 399-404, 1938. 


During the year 1891, because of the growing anti- 
Semitism in Russia, and the resulting need for educa¬ 
tion of the younger members of the family, the Lovenes 
migrated to the United States, arriving July 4, 1891. 
After a few months, Levene returned to St. Peters¬ 
burg to finish his examinations for his medical de¬ 
gree. He was graduated in the autumn of 1891, 
He returned to New York in March, 1892, and soon 
took his examinations for the practice of medicine and 
practiced on the lower East Side until 1896. 

Because of his conviction of the importance of 
chemistry to the advancement of medical science, he 
enrolled at Columbia as a special student in the De¬ 
partment of Chemistry in the School of Mines. At 
the same time Professor J. J. Curtis kindly gave him 
a place to work in his laboratory at the College of 
Physicians and Surgeons. In later years he supple¬ 
mented this training by periods spent in Berne under 
l^ofessor Drcohsel, in Marburg under Professor Kos- 
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sel, in Berlin under Professor Eznil Fischer and in 
Munich in the Technische Hochschulc. 

Levene’s strong bent toward research on the chemi' 
cal nature of biological materials was but partly 
satished in the limited time pennitted by his medical 
practice. To the good fortune of biochemistry, the 
way was opened for him to devote all his efforts to 
these studies by bis appointment in 1896 as associate 
in cbomistiy at the State Pathological Institute of 
New York. 

In November of the year 1896 he developed tuber¬ 
culosis and went to Saranac Lake as a patient of Dr. 
Baldwin. He then went to Davos for a year. All this 
time Professor von Giesen held the post in the State 
Pathological Institute open for him. When he re¬ 
turned from Switzerland, though far from well, he at 
once went to work. During the years 1909-1902 he 
worked at the Saranac Laboratory for the Study of 
Tuberculosis because the State Pathological Institute 
was undergoing reorgaiiizatiou. In 1902 he returned 
to W’ork there under Dr. Adolf Meyer. 

In January, 1905, came his great opportunity when 
at the invitation of Dr. Simon Flcxner he joined the 
small group who formed the laboratory staff of The 
Rockefeller Institute for Medical Research, where in 
July, 1907, he was advanced to the rank of member. 

The Rockefeller Institute provided the ideal environ¬ 
ment for the flowering of his genius. The stimulus of 
an inspiring atmosphere, the unexcelled laboratory 
facilities and the opportunity for choice of problems 
without regard to their difficulty and length afforded 
a widened horizon of acientifle endeavor to which he 
devoted his abilities for thirty-five years. Under his 
sympathetic guidance several distinguished biochemists 
laid the foundations of their important careers. In 
July, 1939, he retired and became a member emeritus 
of the institute but still continued his researches with 
unabated energy. 

Dr. Ijevene's eminence in his chosen field was recog¬ 
nized by the award to him of the Willard Gibbs Medal 
of the Chicago Section of the American Chemical So¬ 
ciety in 1931, and of the William H. Nichols Medal 
of the New York Section in 1938. He was a member 
oi the National Academy of Sciences, American Philo¬ 
sophical Society, Baycrische Akademie der Wisson- 
schaften, Royal Society of Scitmee (Upsala, Sweden), 
Halle Akademie der Naturforscher, Sooi^t^ Royale des 
Sciences Medicales et Naturelles de BriixcUes and many 
professional societies. 

Dr. Levene married Anna M. Erickson, of Lewis- 
town, Montana, in 1920. Through their congenial 
tastes there grew a home of spiritual and artistic har¬ 
mony, the center for a wide circle of devoted friends 
from many fields. 

In such foi^unate eircumstanoes Dr. Leveno dis¬ 


played an extraordinary capacity for hard work, fie 
read voraciously in several languages on many sub¬ 
jects. In addition to directing the researches of a 
number of coworkers, he carried on with his own hands 
a, laige volume of experimental work of great delicacy. 
In the laboratory and in his private library at home, 
chemistry and its medical significance were a supreme 
passion; in the midst of his friends, he gave full play 
to his varied interests in classical and modern art. 

To discuss the wide scope of Levene’s scientific 
activities in the space of a few paragraphs is not 
easy. Fortunately for the reviewer, however, although 
these researches relate to almost all fields of biochem¬ 
istry, they present a logical and coordinated pattern. 
He wrote a number of comprehensive summaries and 
two monographs, in the preparation of one of which 
it was the privilege of the writer to collaborate. 

Dr. Levene began bis career of independent research 
with an investigation of the transformation of pro¬ 
teins into carbohydrates by tJie animal organism. This 
undertaking was an intuitive expression of his lifelong 
interest in these two important types of biological 
materials. Two of his early studies wTre of outstand¬ 
ing significance to protein chemistry: improved ana¬ 
lytical methods, developed in collaboration with Dr. 
D. D. Van Slyke, and the isolation of one of the first 
crystalline intermediate products of protein hydroly¬ 
sis, in cooperation with Dr. George B. Wallace. 

Of all tis.sue components, the proteins have offered 
M;he supreme challenge to the skill and ingenuity of 
the chemist. At the beginning of this century the 
work of Emil Fischer had resulted in his enunciation 
of the polypeptide theory of structure, based on the 
isolation of various arnino acids from the hydrolytic 
products of these complex molecules. During the nine¬ 
teen-twenties this theory was challenged, particularly 
by a hypothesis in which the molecule was regarded 
as being made up of diketopiperazine rings—condensed 
amino acid cycles—joined by auxiliary valence forces. 
Levene had previously noted the great ease with which 
a substance of this latter type, isolated by him in 
1906, lost its optical activity. A systematic study, 
extending over several years, of the racemization of a 
series of synthetic diketopiperazines and peptides re¬ 
vealed the difference in behavior of the two groups 
of compounds. When this technic was applied to tiae 
proteins themselves, they were found to resemble more 
closely the chain structures than the cyclic compounds, 
thus supporting Fischer’s theoi 7 . 

The major emphasis in Levene'a protein studies, 
however, was on his brilliant investigations of the 
characteristic non-protein constituents of the nucloo- 
proteins and of the glycoproteins, nainely, the nucleic 
acids and the nitrogenous sugars, of which brief men¬ 
tion will be made later. It should be noted that both 



these types of Bubstanoes are substituted sugars, thus slituted on extremely difficult probletn. Whereas iu 

forming a logical oonnectiiig link between his broad simple sugars the position in space of every substitu- 

intereats in proteins and the carbohydrates. ent had been determined, that of the nitrogen atom 

As in the case of proteins, two conflicting theories oould not be assigned by the methods of olassioal 

have been advan(M?d for the structure of the polysac- organic chenustry. New, indirect procedures had to 
charides, one claiming a union of the individual com- be discovered. For this purpose Levone undertook an 
ponents in chain form by chemical valency, the othtu* exhaustive synthetic study of the nitre^enous and the 
assuming cohesion of ring forms through HubHidiary corresponding non-nitrogenous hexoses and their de- 
valency. Levene's approach to this problem was rivativea. From the data the allocation of the nitrogen 
through the study of the natural tendency toward con- was deduced. This investigation marked the beginning 
densation of the simple sugars under mild conditions, of his fundamental studies on the correlation of chemi- 
In practically every tiose the product was found to be cal fdructure with optical activity, 
a chain structure. The results have therefore sup- Another group of compounds of complicated for- 
ported the chemical valence theory of unioji between mulas, the lipoids, was brought into orderly elassiflca^ 

parts of the polysaccharide molecule, a view now gen- tion through Lovene’s researches. The literature was 
orally accepted. in a sadly confused state, with as many substances 

Two other important aspects of sugar stnicturo re- described and separately christened aa there were 
ceived illumination through Levene’s I'csearohes—the authors. By evolving raothoda for the preparation 
evolution of a method to determine the point of link- of these materials in pure state, however, he was able 
age in substituted carbohydrates and the elucidation of to create scientific order out of chaos in this domain, 
ring structures of sugars and their derivatives. Both He showed that -three main gt'oups of substances exist 
technics were essential in unraveling the complicated among lipoids, two phosphorus-containing and the 
formulas of the nucleic acids, third phosphorus-free. Closer study demonstrated the 

At the beginning of this century, knowledge of tine fact that two contained a sugar in their molecules, thus 
structure of the nucleic acids, which are essential con- cementing their relationship to his studies on other 
stituents of the chromosomes, was in a rudimentary types of carbohydrates. 

state. It had been shown only that they were com- Through Levone^e investigations on optically active 
posed of phosphoric acid combined with nitrogenous materials, particularly among the sugars and proteins, 
and non-nitrogonous substances. There was no in- he came to realise the basic significance of optical 
formation regarding tlie nature of the non-nitrogenous rotation both as a tool for the elucidation of struo- 
compounda, the quantitative relationships between the tures of naturally occurring substances and as a sub- 
diflerent components or their mode of union. ject of great theoretical import. The problem of con- 

Throughout four decades these substances were figurational relationships—in preparation for which 
under persistent investigation by Leveno, with the he had, at the height of his career, to renew and 
result that their structures arc now known in detail, broaden his knowledge of advanced mathematioB and 
The identification of the sugar in the so-calJed animal physics—^was to him in later years the most enthral- 
nucleic acid, which had baffled all investigators, was ling subject among his varied researches. In these 
finally achieved in 1929 through his genius. He studies, and in fact throughout all bis work, he was 
showed that the nucleic acids are tet^ucleotides, each outstandingly successful in applying the methods and 
of the latter being composed of phosphoric acid, sugar theories of physical chemistry in the province of biol¬ 
and a nitrogenous compound. The sequence of the ogy. 

union of the constituents and the positions of the As an example of the broad perspective of his soien- 
eubstituonts on the sugars were then established. The tifle philosophy, his analysis of the biological signifi- 
sugars—ribosc in plant nucleic acid and deaoxyribose cance of the ohomical individuality of tissue elements 
in animal nucleic a<Md—had not previously l>een known may be cited. In the first classification he placed those 
to occur in nature. As a result of Levene’a work we compounds—such as nucleic acids, lipoids and oonju^ 
have an exact concept of the structures of these huge gated sulfuric acids—which, -though indispensable to 
molecules, probably the most complex biological mate- life, exhibit no individuality, no specificity; they are 

rials whose architectural picture has been recon- found in all tissues, in all organs of all species, axe 

stiucted. invariable in their struetures and ooeur wbereveir life 

At an early stage in his work Levene became inter- is present. Typical of the second elassifioation—the 
ested in the unique group of substances known as members of which may be present or absent in one 
glycoproteins, which contain high percentages of car- or more orgaxis, in one or another species, but preserve 
bohydrate* These complex compounds were revealed their ohemical individuality in various opeoies—are the 

by him to be derivatives of nitrogenous sugars. homones and ensymes. Finally, in the protems we 

The nitrogen-containing sugars in themselves con- (^oonter a group of substances whose ooihplex reta^ 





tioafi are still further oomplicated by the fact that they 
appear to show differences in chemical structure with 
variation of species. 

To future generations of inquirers into the com¬ 
plexities of living matter, Dr. Levene extended this 
message of hope and confidence, whieh is quoted from 
the ooncluding lines of his acceptance address at the 
Willard Gibbs Medal presentation in 1931: “Step by 
step, one mystery of life after another is being re¬ 
vealed, Whether the hiunan mind will ever attain 
complete and absolute knowledge of and complete 
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mastery of life is not essential. It is certain, however,, 
that the revolt of the biochemist against the idea of 
a restriction to human curiosity will continue. New 
discoveries in physios, in mathematics, in theoretical 
chemistry furnish new tools to biochemistry, new tools 
for the solution of old problems and for the creation 
of new ones. So long as life continues, the human 
mind will create niysterieK and biew^hemistry will play 
a part in their solution.” 

Lawrence W. Bass 

Mellon Instjtltte 
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ENGINEERING EDUCATION AT THE RENS¬ 
SELAER POLYTECHNIC INSTITUTE 

A NEW plan in etiginoering education will be put 
into practice at Rensselaer Polytechnic Institute this 
year. Through the cooperation of tlie General Elec¬ 
tric Company, a large group of carefully selected stu¬ 
dents will attend for three consecutive months on the 
plants of the company. 

This plan differs from other cooperative arrangc- 
mejits with industries for the education and employ- 
luent training of engineering students in the fact that 
it permits graduation of the students within the regu¬ 
lar four-year period, instead of making necessary an 
extra year in college. 

The chief objection of the general cooperative plan 
—the extra year with its cost to the student in ti?ne 
and money—has been finally overcome. This will 
bo ac<?oinplished mainly by including a classroom pro¬ 
gram to run currently in the plants with the prac¬ 
tical experience program, and liy arranging summer 
courses at the institute during which the students will 
make up what they missed in their absence. Another 
important feature contributing to the feasibility of 
this four-year plan is the fact that the outside courses 
will be concentrated in three consecutive months in 
the junior year alone ratlier than being split into 
alternating periods of several weeks each over several 
years. 

The students selected will be juniors in the depart¬ 
ments of mechanical engineering and electrical engi¬ 
neering. The courses will begin an April 1 and con¬ 
tinue to July I, when the students will return to the 
institute for the summer courses specially designed 
for them. Thus they will begin their senior year with 
three months of praetioal training b^ind them and at 
a time yriien they will be beginning to think most 
seriom^y of obtaining jobs aftmr graduation. Much 
of the work of their last year can thus be interpreted 
in terms of what they observed in practical experi¬ 
ence* Also they will hkve had three months to demon- 
lltirate ^and meaaiire tl^ abiUfiee imder the obeerva' 


tion and counsel of prospective employers j the work 
of their senior year also caji be interpreted and de¬ 
veloped in terms of their discoveries in these respects. 
Naturally, the General Electric Company entered the 
plan with the hope that it would help make available 
men for permanent employment, but there is no em¬ 
ployment obligation on the part of either the com¬ 
pany or of the students. However, it is pointed out 
that the experience obviously would be valued by any 
employer. 

In common with other cooperative “earn as you 
learn” plans, the student will receive wages while in 
training, thus enabling him to help pay his way 
through his last year. It is estimated he should save 
from $75 to $125 over living expenses. 

EXTENSION COURSES IN AERONAUTICAL 
ENGINEERING OP CORNELL 
UNIVERSITY 

In cooperation with the Federal (lovemment’s pro¬ 
gram for national defenses, Cornell University opened 
in Buffalo on October 7 an extension center giving 
advanced traiJiing in aeronautical engineering to em¬ 
ployees of the aircraft industry. Unlike some pro¬ 
grams set up by other institutions, under which em¬ 
ployees must leave their jobs for a time to attend 
school, the Cornell plan will bring the faculty to the 
industries and give courses after working hours, so 
that production will not be curtailed at this critical 
time. These courses are the first ever given away 
from the university by the College of Engineering. 

A staff fiom the college, under the direct super¬ 
vision of Dean S. 0. Hollister, will hold elosaes in 
Burgard Vocational High School, whore facilities 
have been nmde available by the Buffalo Board of 
Education. The entire program will be financed 
without Federal or state funds. 

Xnstntetion will be offered especially for. qualified 
employees of the Curtiss-Wright Corporation and 
the Bell Aircraft Corporation, where there has been 
ipr some time an acute shortage of aeronautical en-- 
The immediate plan is to convert meehma- 
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ical, electrical, civil and chomical engineers into spe¬ 
cialists in aircraft design. Initial enrolment will be 
approximately 160 students, witb the prospect of in¬ 
creases in the future as the companies expand their 
organizations to handle defense orders from the gov- 
erninent. An additional order for Cartiss-Wright 
planes to be built in Buffalo and St. liouia plants at 
the cost of $94,000,000 was aniiounced recently while 
Dean Hollister was in Buffalo making final arrange¬ 
ments to start the training course. 

Facing the prospect of a confii<lorable expansion in 
their organizations, officials of the aircraft companies 
decided several months ago that ii would be desirable 
to promote members of the present staffs if a way 
could bo found to qualify them for more responsible 
positions. Most of the expansmn in personnel could 
then take place in tin* lower grades. “A spontaneous 
solution to the problem aj)peared,” according to the 
pi^sonnel director of one of the companies, ^Vhen 
Dean Hollister came to Buffalo to learn what Cornell 
University could do to hel]) the aviation industry in 
national defense.” The companies are supporting 
the program by offering inducements to qualified 
employees to take the work and by cooperating with 
the Cornell faculty in preparing courses of maxinuan 
practical benefit to those enrolled. 

Among the first contingent of professors to leave 
Ithaca for Buffalo are Dr, Millard V. Barton, of the 
Sibley School of Mechaiuc.al Engineering, and Dr. 
Harold V. Hawkins, of the School of Civil Engineer¬ 
ing. Their couj’ses will cover the action of external 
forces on an airplane in flight, stresses in monocoque 
structures, properties of airplane materials and re¬ 
lated technical subjects. Classes will run throughout 
the year, meeting four nights a week. 

The Cornell plan, designed to fill a specific need in 
the nation’s educational program as related to de¬ 
fense, was prepared in cooperation with Dr. Stude- 
baker, U. S. Commissioner of EdutTation, and Dr. 
Lewis Wilson, of the Office of Education in Albany, 
both of whom have given it their enthusiastic support, 

FELLOWSHIPS IN THE MEDICAL SCIENCES 
OF THE NATIONAL RESEARCH COUNCIL 

Fellowships in the medical sciences, similar to 
those which have been administered by the Medical 
Fellowship Board of the National Research Council 
since 1922, will again be available for the year begin¬ 
ning on July 1. These fellowships, supported by 
grants from the Rockefeller Foundation to the Na¬ 
tional Research Council, are designed to provide op- 
portunitil^B for training and experience in research in 
all branches of medical science. They are open to 
eitizens of the United States or Canada who possess 
an M.D. or a Ph.D. degree, and are intended for 


recent graduates who are not yet professionally estab¬ 
lished. 

In addition to these fellowsliips the Medical Fellow¬ 
ship Board announces two new groups of research 
fellowships, made available through a grant from the 
National Foundation for Infantile Paralysis, Inc. 
The first group, open to applicants who hold either 
the Ph.D. or M.D. degree, is for the purpose of pro¬ 
viding opportunities for special training and experi- 
• ence in the study of ftltrable viruses. The second 
group, open only to graduates in medicine who have 
completed one or more years of hospital experience in 
clinical surgery and are planning a career in ortho¬ 
pedic surgery, is designed to provide opportunities 
for training and research in tiiose basic medical soi- 
ence.s which will be of particular value in furthering 
progress in the field of orthopedic surgery. 

Fellows will be ajix>ninted at a meeting of the Medi¬ 
cal Fellowship Board about March 1. Applications 
to receive consideration at this meeting must be filed 
on or before January 1. Appointments may begin 
on any date determined by the board. 

For further particulars, address the Secretary of 
the Medical Fellow^ship Board, National Research 
Council, 2101 Constitution Avenue, Washington, 
D. C. 

THE MIDWEST WILDLIFE CONFERENCE 

The sixth annual Midwest Wildlife Conference will 
be held at Urbona on November 14,15 and 16, Under 
the direction of T. H. Frison, chief of the Illinoia 
Natural History Suivey, which this year sponsors the 
conference, a program is being formulated that in¬ 
cludes as speakers well-known wildlife technicians 
and zoologists from the East as well aa from the Mid¬ 
west. 

The meeting will open with a general session in 
which Rudolf Bennitt, of the University of Missouri, 
will lead a panel discussion on the unification of con¬ 
servation practices. Participating in the panel will 
be Aldo Leopold, of the University of Wisconsin; 
Charles G. Sauers, of the Forest Preserve District of 
Cook County, and other conservationists. The pane) 
will be followed by two sessions running concurrently, 
one on fish and the other on waterfowl, upland game 
and furbearers. Special clinics on deer and prairie 
chicken are planned. 

On the program for the second day are three con¬ 
current sessions, one on fish, one on waterfowl and a 
third on upland game and furbearers. New features 
of the conference are two sessions of a non-teehnioal 
natnre, one for waterfowl hunters and the other for 
fishermen and upland game hunters, at which wildlife 
technicians will speak informally and answer questions 
put to them by the attending sportsmen. 
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Chairmen of the aessiona iuolude Ira N. GabrielBon, 
director, U. 8. Fish and Wildlife Service; Walter H, 
Chute, director, John G. Bhedd Aquarium, Chicago; 
Warren W. Chase, regional director, U, S. Soil Con¬ 
servation Service; Arthur D. Hasler, department of 
zoology, University of Wieconsin, and Miles D. Pirnie, 
director, Kellogg Bird Sanctuary, Battle Creek, Mich¬ 
igan, H. H. Bennett, director of the U. S, Soil Con¬ 
servation Service, will address the conference at the 
annual banquet on November 14. 

As already reported in SotENCB the Natural Re¬ 
sources Building, the new home of the Illinois Nat¬ 
ural History Survey and the Geological Survey, on 
the south campus of the university, will be dedicated 
on November 15. The Geological Survey is sponsor¬ 
ing a conference on coal, oil, gas and industrial min- 
erals, and will join tl)e Natural History Survey in the 
<ledicntion ceremonies. Participating will be repre- 
sHuitativen of the Federal and State Governments, 
tljrough which construction funds were provided, and 
of cooperating universities, research institutions and 
industrial organizations. The dedication address of 
Dr. Isaiah Bowman, president of the Johns Hopkins 
University, will be followed by a reception in the new 
building and by a banquet in the evening. 

Originating at Urban a in 1935, the Midwest Wild¬ 
life Conference has annually since that time assumed 
increased importance among wildlife technicians of the 
central part of the country. States usually repre¬ 
sented, in addition to Illinois, are Indiana, Iowa, Mich¬ 
igan, Minnesota, Missouri, Ohio and Wisconsin. This 
year, Kansas and Oklahoma will send wildlife tech¬ 
nicians to take part in the special clinic on prairie 
chickens planned for November 14. 

AWARD OF THE WILLIAM H. NICHOLS 
MEDAL OF THE NEW YORK SECTION 
OF THE AMERICAN CHEMICAL 
SOCIETY 

Dr. Linus Pauling, head of the division of chem¬ 
istry and chemical engineering of the California In¬ 
stitute of Technology, has been award«d/ihc William 
• H. Nichols Medal for 1941 of the New York Section 
of the American Chemical Society, according to an 
announcement made by Professor Arthur W. Hixson, 
of Columbia University, chairman of the medal jury. 

Dr. Pauling is cited “for his distinguished and 


pionoei* work on the application of quantum mechanics 
to cbomistry and on the size and shape of ehemioal 
molecules.” The presentation will be made at a dinner 
of the section on March 7, at which time he will de¬ 
liver the annual address of the Nichols medallist. The 
ofilcial statement by the jury giving the grounds for 
which the award was made reads: 

Dr. Pauling haa profoundly induenced the whole of 
chemical thought. Hia study of “The Nature of the 
Chemical Bond/' appearing last year, was acclaimed by 
critics as the most valuable work on molecular structures 
in relation to chemistry published for a number Of years. 
It excited more interest and enthusiosm than any treatise 
on a specialized topic in chemistry since Gilbort N. 
Lewis and Merle Bandall, of the University of California, 
published their “Thermodynamics" in 1923. 

Dr. Pauling has pioneered in applying quantum me¬ 
chanics to chemistry. He has done much to explain the 
maimer in which atoms are linked together to form mole¬ 
cules and why certain atoms react and combine differently 
under different circumstances. His contributions have been 
technical as well as theoretical. lie has developed meth¬ 
ods of testing conclusions drawn from theoretical study, 
and means of measuring the size and shape of molecules. 

Because of the chemical rules which have been formu¬ 
lated by Dr. Pauling, chemists are able to predict the 
reaction of certain molecules under various conditions. 
His work applies equally to organic, biological and inor¬ 
ganic chemistry. He has shed light on the shape and 
activity of the protein molecule. By using actual ex¬ 
perimentation to check his theoretical explanations of 
the manner in which atoms in the protein molecule must 
combine, Dr. Pauling has eliminated n number of hy¬ 
potheses concerning the shape of the molecule. 

It was Dr. Pauling who discovered that a radius of 
activity could bo assigned to each atom; that is, there 
is a definite amount of space ^ * filled'' by each atom with 
its force. Adjacent carbon and oxygen atoms are there¬ 
fore usually at a set, determinable distance apart. When 
this distance varies it is an indication of some force ex¬ 
erting influence. Dr. Pauling has originated methods of 
accounting for such forces and consequently of explain¬ 
ing in part some of the erratic properties of atoms. 

Dr. Pauling has been responsible for the application 
of tlie resonance phenomenon to chemistry. This phe¬ 
nomenon accounts for the attraction and repulsion that 
atoms have for one another, and also in part for the 
manner in which atoms bind together to form molecules. 
It aids in explaining valence bonds, the links between 
atoms. 


SCIENTIFIC NOTES AND NEWS 

Db. James Ewing, emeritus professor of pathology City Cancer Committee at a dinner given on October 
at the Cornell Univci’sity Medical School and formerly 30 in the National Arts Club. The medal was awarded 
director of Memorial Hospital for the treatment of ^Wstanding work during the year in the campaign 

cancer and allied diseases, was presented with the ^ control cancer.” 

fourth Clement Cleveland Medal of the New York Fob his article entitled “The Surface of the Nearest 
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Star/^ printed in the Joumal of the Society of Motion 
Picture ISng^ineerE;, Dr. Robert R, McMath, director 
of the McMath-HuIbert Observatory of the University 
of Michigan^ was presented with the Joumii] Award 
of the society at the banquet held at the ixHjent annual 
meeting at Hollywood, California. 

Medals for distuiguished service to China were pre¬ 
sented on October 25 on behalf of the Chinese Govern¬ 
ment by Dr, F. C. Yen, formerly Chinese National 
Health Administrator, to eleven directors of the Amer¬ 
ican Bureau for Medical Aid to China. Among those 
who received medals are Dr. James B. Murphy, mem¬ 
ber of the Rockefeller Institute for Medical Research in 
charge of cancer research; Dr. George Morris Piersol, 
professor of medicine in the Graduate School of Medi¬ 
cine of tlie University of Pennsylvania and medical 
director of the Bell Telephone Company of Pennsyl¬ 
vania; Dr. Homer W. Smith, professor of physiology, 
and Dr. George B. Wallace, professor of pharma¬ 
cology, both of the New York University College of 
Medicine. 

Db. T. Harper Goodspeed, director of the botanical 
gardens of the University of California, has been 
elect(*<l to honorary membejship in the Santa Barbara 
Botanic Garden. 

A MEDAL has been established by the Royal Astro¬ 
nomical S<KMety of Canada to be awarded annually for 
work by amateur astronomers. It will be known m 
the Chant Medal, in honor of Dr. C. A. Chant, director 
emeritus of the Dunlap Obs(*rv^atory of the University 
of Toronto and a past president of the society. It is 
hoped to make the first award next Januujy. The 
medal will be of silver and will he three inches in 
diameter. 

Nature states that the following are serving us offi¬ 
cers of the Society of Chemical Industry for 1940^41 : 
President, Professor J. C. Philip; Monorary Trea- 
surer, Dr. L. H. Lainpitt; Honorary Foreign {or 
Oxierseas) Secretary, Dr. Wm. Cullen; Chairman, 
Bureau of Chemical Abstracts, Dr. L. H. Lampitt; 
General Secretary, H, J. Pooley, Clifton House, 
Kuston Road, Ijondon, N.W.l. 

Db. L. C. Knioiit, professor of mathematics at the 
College of Woostei*, has retired after thirty-two years 
of service. 

Dk. John Evekett Gordon, professor of preventive 
medicine and epidemiology at the Haiward Medical 
School and director of the new Harvard public health 
unit and the Harvard-Red Cross Hospital in England, 
has been appointed to sucxjeed the late Dr. Hans 
Zinsser as Charles Wilder professor of medicine and 
epidemiology. 

Db. Herbert A. Youno, assistant professor of 
chemistry at the College of Agriculture at Davis of 


the University of California, has been appointed act¬ 
ing chairman of the department of chemistry to fUl 
the vacancy left by the death of Professor C. S. 
Bisson. 

Leonard W. Mayo, chairman of the Westchester, 
N. Y., County Council of Social Agencies and presi¬ 
dent of the Child Welfare League of America, has 
been appointed dean of the School of Applied Social 
Sciences of Western Reserve University. Mr. Mayo 
will take up the work of associate dean and professor 
of social administration in January and will succeed 
Dr. J. Elbert Cutler as dean in June. 

Promotions in the School of Medicine of Western 
Reserv'e Univei'sity include Dr. Claude S. Beck, who 
has been made professor of neurosurgery, and Dr. 
John A. Toomey, who has been appointed professor 
of clinical pediatrics and contagions diseases. 

Dr. L. David Hiker, of the department of phar¬ 
macy of the South Dakota State College, has been ap¬ 
pointed professor of pharmacy at the Ohio State 
University. 

Dr. Lauhknce H. Snyder, of the Ohio State Uni¬ 
versity, will be visiting professor of medical genetics 
at the Medical Sch(K)l of Duke University during the 
winter quarter of 1941. While there he will also lec¬ 
ture on medical genetics at the University of North 
Carolina and at Woke Forest College. 

Professor George Polya, who has been at the 
Teefanisefae Hochscfmle in Zurich for two years, has 
joined the fstaff of the department of mathematics at 
Brown University. 

Dr. James R. Scott, professor of health etiucation 
at the University of New Mexico, has l>een appointed 
state director of public health of New Mexico. He 
succeeds Dr. Edwin B. Godfrey, of Santa Fe, who 
j’esigned several months ago. 

Aooorpino to the Journal of the American Medical 
Association, Dr. James F. Woriey, senior surgeon, 
U. S. Public Health Service, medical director of the 
Alaska division of the Indian Medical Service, Juneau, 
has been transferred to Minneapolis as medical director 
of district Number 1, comprising the states of Michi¬ 
gan, Wii^consin, Minnesota, Iowa, Nebraska and North 
and South Dakota. 

Da. William C, Meter, professor trf astronomy at 
the University of California at Berkeley, has been 
appointed assoinate director of relations with sohools 
for the university. Dr. Hiram W. Edwards, who is 
director, will continue to work at IjOh Angeles, and Dr. 
Meyer will supervise activitieB. in tho northern part 
of th 0 state. 
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jointed biometndan in the Agricultural Experiment 
Stations at New Haven and at Storrs, Conn. For the 
present he will work on a half-time basis. During the 
remainder of the year he plans to continue his work 
as consulting biometrioian at various mstitutious. 

SiKCi July 1, 1939, the Rockefeller Foundation has 
supported a research program on molecular spectra at 
the University of Chicago under the direction of Pro¬ 
fessor Robert S. MuUikeu, with the cooperation of 
Dr. Hans Q. Beutler. Dr. Lyle W. Phillips, research 
assistant the first year, has accepted a position as iu- 
fttructor in physics at the University of Illinois. Dr. 
Anthony Turkevieh is now reseai-ch assistant. Dr. 
Carol A. Ricko has continued as research assistant 
in charge of computation. Dr. StanilauB Mroaowski, 
fonnerly docent in physics at the University of War¬ 
saw, has r«*cently become a research fellow. 

pHOPKSBon Fhakk H. Smith, of the department of 
engineering of the University of Michigan, has leave of 
absence for a year to serve with the ordnance depart¬ 
ment of the U. S. Army. 

It is stated in the Journal of the American Medical 
Association that a medieval subcommittee of the Com¬ 
mittee to Defend America by Aiding the Allies, of 
which William Allen White, editor of the Emporia, 
Kansas, Gazette, is chairman, has been formed. The 
subcommittee urges physicians to enroll in IcKial 
branches of the main oomiuittee, to send letters and 
telegrams to congressmen apd presidential candidates 
stressing the need for all possible aid to Britain and 
to send contributions to the national committee. Mem¬ 
bers of the subcommittee are Drs. Emile Holman, Eu¬ 
gene S, Kilgore and Ray LjTnan Wilbur, San Fran¬ 
cisco; Roger I. Lee, Boston; Warfield T. Longcope, 
Baltimore; John H. Musser, New Orleans, and Dallas 
B. Pheraister, Cliicago. 

Dh. CAttii D. LaRuk, of the department of botany, 
has leave of absence for the first semester fmm the 
University of Michigan to study rubber cultivation in 
Bplivia. 

Da. Hkrmank J. Mitlleb has accepted the invitation 
of Amherst College to work in the department of biol¬ 
ogy as guest investigator during the academic year 
Dr* Muller has been a member of the staff 
at the Institute of Animal Oetietioa at Edinburgh for 
the past two years. He recently returned to the 
United States, as worit in genetics has been discon¬ 
tinued in Scotland beeause of the war* Dr. Muller 
will coutinae hia woirik on gene mutation and chromo¬ 
some breakage in Drosophila at Amherst* 

Dil B. <3km*usB, formerly director of the histologic 
lalgn'atoiry of tjhe Dental School of the University of 
Vienna, is a^w m his way to ^e United States. He 
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will be associated with the Dental School of the Uni¬ 
versity of Michigan. 

The New York Herald Tribune^e tenth annual 
Forum on Current Problems, organized under the gen¬ 
eral subject, “America's Second Fight for Freedom, 
1770-1940," was held on October 22 at the Waldorf- 
Astoria Hotel. Among the speakers in the second 
session, entitled “Science and Industry Mobilize,” were 
Professor Harlow Shapley, director of the Harvard 
Observatory; Dr. W. F. G. Swann, director of the 
Bariol Research Foundation of the Franklin Institute, 
and Dr. Harold C. Urey, of C<»lunibin University. 

Dr. Charmcs Armstbono, senior surgeon of the 
U. S. Public Health Service, National Institute of 
Health, Washington, D. C., delivered the first Harv^ey 
Society Ijecture of the current series at the New York 
Academy of Medicine on October 31. He spoke on 
“Studies on Lymphocytic Choriomeningitis and Polio¬ 
myelitis.” 

The Western Society of Naturalists will meet at 
the University of California at 1a>s Angeles on De¬ 
cember 18, 19 and 20. Two synjposia have been ar¬ 
ranged; one on “Training for Resejirch and Instruc¬ 
tion in the Biological Sciences,” and the other on 
“Perspective in Marine Biology.” In addition a num¬ 
ber of scientific papers will be presented. Professor 
Wesley R, Coe, of Yale University, will make an ad¬ 
dress at an evening smoker on December 18. 

James Stoklky, of Science Service, gave on Octo¬ 
ber 22 the first Francis Bergen Memorial Lecture of 
the 1940-41 season at Y^ale University. His subject 
was “Astixmomical Adventures.” 

Dr. Arnold L. Gbset*l, professor of child hygiene 
at Yale University, will give an address entitled “The 
First Five Years of Life” at the annual meeting of 
the Massachusetts Society for Mental Hygiene, which 
will be held at the Twentieth Centur>^ Club, Boston, 
on November 21. 

The fifty-sixth annual autumn meeting of the Indi¬ 
ana Academy of Science will he held from November 
14 to 16 at Muncie, with the Ball State Teachers Col¬ 
lege as the host institution. Frank N. Wallace, state 
entomologist, will preside. An attendance of about 
five hundred is expected. 

The itgistered attendance at the sixty-ninth annual 
meeting of the American Public Health Association 
and meetings of related organizations held in Detroit 
during the week of October 7 was 3,187. Delegates 
came from every state in the Union, the District of 
Columbia^ Alaska, Hawaii, Puerto Rico, Conadar 
Cuba, Mexico, Denmark, China and New Zealand. 
The officers elected for the year 1940-41 are as fol- 
low$; W, S* Leathers, Nashville; PreBidevd- 
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elect: John L, Kioe, JJew Yoit; Vice-president: Rob- 
Pi’t D. Defries, Toronto; Vice-president: Charles Ed¬ 
ward Finlay, Havana; Vice-president: Selskar Gnnn, 
New York; Treasurer: Lrmis I. Dublin, New York; 
Chairman of the Executive Board: Abel Wolman, 
Baltimore; Executive Secretary: Reginald M. At¬ 
water, Now York, A Comiriiitee on Public Health in 
tlie National Defense was appointed with the follow¬ 
ing personnel: W. S. Leathers, chairman, Stanley H. 
Osborn, Huntington Williams and Abel Wolman. 
Among the z'csolulions passeil was one emphasizing 
the necessity for maintaining civilian health as es¬ 
sential to national defense and pledging the united 
support of members to national defense and to the 
maintenance of health in a fr(»e people. The seven¬ 
tieth annual meeting will be held in Atlantic City, 
N. J,, in October, 1941. 

The School of Mathematics of the Institute for Ad¬ 
vanced Study each year a)locates a small number of 
stipends to gifted young mathemuticLana and mathe¬ 
matical physicists to enable them to study and to do 
research work at Princeton. Candidate's must have 
given evidence of ability in research comparable at 
least with that expectcnl for the degree of doctor of 
philosophy. Blanks for application may be obtained 
from the School ot Mathematics of the Institute, Fuld 


Hall, Princeton, N. J., and are returnable hy February 
1,1941. 

Announcement bas been made by the Finney- 
Howell Research Foundation, Inc., that applications 
for fellowships for next year must be filed in the office 
of the foundation, 1211 Cathedral Street, Baltimore, 
Md., by January 1. This foundation was provided 
for in the will of the late Dr. George Walker, of 
Baltimore, for the support of “research work into the 
cause or causes and the treatment of cancer,*’ The 
will directed that the surplus income from the assets 
of the foundation together with the principal sum 
should be expended within a period of ten years to 
support a nuinl>er of fellowships in cancer research, 
each with an annual stipend of two thousand dollars, 
“in such universities, laboratories and other institu¬ 
tions, wherever situated, us may be approved by the 
board of directors.” Fellowships are awarded for the 
period of one year, with the possibility of renewal 
up to three years; w’hen deemed wise by the board of 
directors, special grants of limited sums may be made 
to support the work carried on under a fellowship. 

The new session of the faculty of medical science 
of King’s College, London, located until lately at 
Glasgow, opened at the medical school of the Uni¬ 
versity of Birmingham on October 9. 


DISCUSSION 


MULTISENSUAL MATHEMATICAL TERMS 

Mathematics belongs to the many smaller, but now 
wry active, scientific laboratories of the lexicogra¬ 
phers. In a paper by H. Poincare (1854^1912) read 
at the Fourth International Congress of Mathemati¬ 
cians, held at Rome, Italy, in 1908, it is asserted that 
rnatheraaties is the art of giving the same name to dif¬ 
ferent things. Hence the use of multisensual terms in 
mathematics is not exceptional everf^ it requires that 
the reader select meanings when he may not be in posi¬ 
tion to decide wisely. In very early times mathe¬ 
matics devloped in part a special langunge, as may 
be seen in the ancient Babylonian algebraic writbgs 
which have only recently been deciphered by O. Neuge- 
bauer and others. In one of tlje most influential 
medieval mathematical books called “Summa” (1494) 
its author, L. Pacioli, seriously asked the question 
whether it is not a contradiction to say that when we 
nmltiply by a number whicJi is less than unity the 
product is less than the multiplicand, since the Bible 
uses the term “multiply” to mean increase. 

In more recent times the mathematicians have 
greatly extended the use of the term “multiply” by 
not only multiplying by negative and complex num¬ 
bers but also by multiplying where no numbers at 
all are involved, as in the case of group operations 


where the term is used simply to denote the combina¬ 
tion of elements and is sometimes used interchange¬ 
ably with adding. In the ancient mathematical 
literature the omission of a symbod of operation be¬ 
tween two elements commonly implied addition, but 
since medieval times it more commonly implies multi¬ 
plication. While multiplication at first implied only 
a special kind of addition, the ease when the 
addends are equal to each other, it has assumed dur¬ 
ing the ages meanings which have little in common 
with this original meaning and the lexicographers 
would probably find it impossible to furnish a satis¬ 
factory explanation of these elementary extensions of 
rneauings. 

Among the many instances of mathematical terms 
which have become multisensual much more recently 
than the term multiplication we may mention the term 
group, which is one of the many simple English 
words whose mathematical moaning has become dif¬ 
ficult and is now often misunderstood even by writers 
on mathematical subjects. As a teohnioal term it was 
introduced by a young JVenehman, E. Galois (1811- 
1832), who was practically unknown at the time of 
his early death, but whose reputation has grown since 
then and is now one of the greatest among the oom^ 
paratively small galaxy who became known sol^ on 
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aeoount of thoir mathematical ideas whose fruitfuluess 
was developed by their succesHOrs. At first this term 
bad a very simple meaning, representing merely a set 
of distinct permutations which have the property 
that they include the product of every two of them 
and the square of every one. Surely this is not a dif¬ 
ficult concept for the human race to acquire explicitly 
as late as the first half of the nineteenth ccntui’y. 

The difficulty among mathematicians began to 
exhibit itself when, about fifty years after this tech¬ 
nical term was introduced, efforts were made to de¬ 
fine it abstractly and to base an abstract theory on it. 
This theory became elegant and useful, but it created 
a kind of strait-jacket which seemed to interfere with 
the freedom of action which many mathematicians 
enjoy, and it naturally curlwd productivity even if it 
did not create a barrier thereto. A central idea of 
this abstract theory is that the associative law must 
be obeyed when the elements of a group are com¬ 
bined. In neither of two recent large general dic¬ 
tionaries of the English language, vw., Webster’s 
“New International Dictionary” (1938) and the “New 
Standard Dictionary” (1938) is the associative law 
made a definite part of the definition of the mathe¬ 
matical term group, notwithstanding the fact that one 
could not construct by means of the definitions which 
they give an extensive and useful alistract theory of 
groups. 

In a recent book entitled “Premieres lemons sur la 
th^orie gdnerale des groupes” (1935) G. Bouligand 
asserted (page 5) that with each mathematical propo¬ 
sition there is associated hereafter a group composed 
of all the modifications leading from one case of 
exactitude to a new case of exactitude. This is per¬ 
haps the vagfuest and most objectionable definition of 
the term group that has ever appeared in a text-book 
and exhibits how far this particular mathematical 
term has wandered during a century from its first 
simple definition. With various other sciences mathe¬ 
matics i.s creating a kind of Tower of Babel with ten) 
few common terms besides the Ph.D. degree. It 
should be emphasized that the multiscnsual terms arc 
even more confusing than the multitude of terms 
since the former frequently make it necessary to 
select from an ever growing list of concepts whicli 
may vary widely, while dictionaries are more apt to 
clarify the latter, 

G. A. Millkr 

UKivBasrrT of Ilunois 

HOLLY DEFOLIATION PREVENTED BY 
a-NAPHTHALENBACETIC ACIDi 

a-NAPHTHALEiJBAODTio acid has received consider¬ 
able attention since Gardner, Marth and Batjer® re- 

1 Published as Technical Paper No. 355 with the ap* 
proval of the Director, Oregon Agricultoral Experiment 


pointed its \^lue in preventing finiit drop in apples. 
Another use for this chemical that promises to be of 
value to holly growers has been found at the Oregon 
State Experiment Station. The defoliation of holly 
sprays and wreaths daring shipment at Christmas time 
often results in large losses. Spraying or dipping 
holly in a-naphthaleucaoetic acid previous to shipment 
offers a method to prevent this loss. 

Previous work at the Oregon Experiment Station 
lias shown that holly is defoliated either by the pres¬ 
ence of ethylene gas or high humidity. In the present 
experiments the holly was subjected to both ethylene 
gas and high humidity, but some of the lots were pre¬ 
viously sprayed with solutions of a-naphtlialcneacetic 
acid, and others were sprayed with water. Branches 
of holly {Ilex aquifoUum) were sprayed and then 
placed in jars with apples as the source of ethylene 
gas. Free water was present on the sides and bottom 
of the jars. In 48 hours the holly sprayed with water 
alone was completely defoliated. The leaves began to 
drop from holly sprayed with .001 per cent, of 
a-naphthaleneacctic acid in 48 hours, but defoliation 
was not completed for 144 hours. The holly treated 
with .006 per cent, did not begin to defoliate until 
after eight days, and complete defoliation occurred in 
ten days. The leaves were firmly attached on the holly 
sprayed with .01 per cent, a-naphthalcnoacetio acid 
after fourteen days. Later this lot of holly turned 
black and decayed without shedding its leaves. The 
severity of this test is evidenced by the complete de¬ 
foliation of the untreated lot of holly in 48 hours. 
Other sprayed ami unsprayed lots of holly were 
packed in wet paper, and these were held at 75-85 
degrees for one week. Defoliation had occurred on 
all unsprayed lots of holly, but those sprayed with .01 
per cent, a-naphthaleneacetic acid had all their leaves 
firmly attached at the end of the experiment. 

J. A. Milbkath 

Henry Hartman 

Oregon Static Oollkoe 

ONCOMING REVERSAL OF THE HUMAN 
GROWTH TIDE 

Recent completion of a study of height, weight and 
menarchial records for over 65,000 freshmen, matricu¬ 
lating in four state universities in recent years, has 
shown that the reversal in the human growth lido hinted 
at in 1938^ is now becoming more definite. The mean 
age for onset of the menses, which for many years had 
been coming progressively earlier with successive birth 


Station. Contribution of the Departments of Botany and 
Hortioultttre. 

« Science, n. s., 90: 2331, 208-209, 1939. 

1 0. A. and L. B. Ghenowetn, Suman Biol., 10 ; 

547-564, 1988. 
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years of freahtnan grirls, has now reversed its trend. 
At the Women's College of the University of North 
Carolina, freshman girls born since 1918 have shown a 
later mean menarohial age for each successive hirtli 
year (1939-40 entering class not included). At the 
University of Kansas and at Cincinnati the reversal 
came with those born in 1920, while at the University 
of Wisconsin it was shown by those boni in 1922 and 
by the whole entering class of 1939-40. While the 
actual changes in ineuarchial age are still small and 
not mathematically significant, the coincidental rever¬ 
sal in trend in all the states studied, after a number 
of years of steady progress toward earlier menarche, 
lends emphasis to the likelihood that a real biologic 
change is taking place. 

The upward trend in student stature, so commonly 
remarked about and attributed to a better dietary, also 
shows evidence of reversal in the more southerly states. 
The accompanying figure indicates the height-weight 



charig(*s that have taken place among freshmen enter¬ 
ing the state universities of Kansas, Kentucky and 
North Carolina (Women’s College only). A steadily 
progressive, although alight, decline in male height 
has occurred since the entering classes of 1932. Height 
of the girls showed a decline from the entering class 
of 1934 to that of 1937, with a sharp recovery in the 
1938 entering classes. Farther north, at the University 
of Wisconsin, gain in freshman stature is still pro¬ 
gressing. Wisconsin freshmen are about 4 pounds 
heavier and the boys 1.0 inch taller (the girls only 
0.1 inch) than are freahmen in states of lower lati¬ 
tudes. 

Improvement in both height and weight with suc¬ 
ceeding classes has been limited largely to gains in 
the younger age groups of each class, witli stature 
stabilization in the older freshmen of recent years. 


It appears, therefore, that adult stature may well 
actually be receding at lower latitudes in the United 
States, while more rapid growth throu^ childhood 
and adolescence continues to bring young people to 
adult stature at ever earlier ages. Even back among 
students in the early years of high school, this annual 
stature improvement at a given age is clearly evident. 
Signs of stabilisation have appeai'ed hero also in age 
groups from 13 years upward, while marked annual 
gains still occur in the stature of any younger age 


group. 

Since we have already shown a clear-cut relationship 
between the growth and onset of sexual activity in 
animals and their environmental temperature level or 
ease of body heat loss,^ it is suspected that cessation 
or reversal in the human growth tide may be due to 
the almost continuous unseasonable warmth that has 
prevailed generally over the earth since 1929, except 
for a few very brief periods of subnormal tempera¬ 
tures. Both height and weight of Cincinnati high- 
Bchwl siudents of given age groups showed distinct 
regression from previously prevailing levels following 
the very severe heat of 1934. 

Certainly this cessation or reversal in the growth 
tide can not be related to any inciTusing dietary inade¬ 
quacy heie in America among families sending chil¬ 
dren to college. The dietary of this class of people 
in America has probably never been better than it is 
to-day, especially in the wide availability of fresh 
fruits and vegetables at all seasons of the year. If 
human development is affected by changes in prevail¬ 
ing temperature level (as that of laboratory animals 
has been shown to be) then we may well be deeply 
concenied with the pro8i>ects of long-term climatic 
changes. The marked physical recession of mankind 
during the Dark Ages occurred during centuries of 
world warmth, while the recent racial growth expan¬ 
sion has come with generally lower temperatures. 
Earth temperatures have been trending upward again 
now for over eight decades, but perhaps reaching the 
critical level necessary to produce growth depression 
only with the markedly abnormal warmth has 
prevailed since 1929, 

From the standpoint of general racial biology, 
it would seem important that astronomers and clima¬ 
tologists direct more systematio and intensive investi¬ 
gations into the causative background of woiid 
weather and longer-term changes in temperature level. 
Weather has ceased to bo merely a subject for conver¬ 
sational pleasantry. It is rapidly coming to be appre¬ 
ciated as one of the really major forees domina^ng 
matins existence. 


C. A. Mmns 

UNIVBBSirV OF OtNCINNATI 


sO. A. MHIb, "If sdicol VUmaitologyr** 
marin e Thornes, ^ 
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WXDBR UBS FOR ACADEMY OF 6CIBKCB 

FUBUCATtONS THROUOH IMPROVED 
DISTRIBUTION 

Ik these days ot crowded soientifio joamals the 
question may well be raised whether papers published 
by State and local academies of science receive ade¬ 
quate and efficient distribution. Most of these acade¬ 
mies are time-honored institutions born in the days 
when natural historians discoursed on any phase of 
nature that happened to come to their attention. The 
jouniaLs of the societies were originally of broad 
scope and stressed the natural science of the State or 
locality rather than any particular field of knowledge. 
Much the same tradition continues. 

Conditions now are vastly different. Increase in 
human knowledge and improvement in transportation 
have shifted scientists to association more by subject 
than by locality. A paleontologist working in New 
York, for example, now finds a paleontoiogic discovery 
in Alabama more vital to him than a botanical problem 
in his own county, True, constant contact with devel¬ 
opments in other sciences is needed, but broad general 
articles of the sort appearing in Sojekoe more nearly 
fill this need than do the detailed studies commonly 
published in academy journals or transactions. 

Much of the material published by academies and 
circulated to members is permanently shelved or even 
discarded because it pertains to fields in which the 
recipient has no immediate interest. These same 
articles, however, w^ould be valued highly by workers 
in other areas who subscribe only to publications of 


their local societies. Printing of articles as separates 
and jeequiring the subscriber to indicate the publica¬ 
tions wanted can avoid some of the waste, but will 
not always provide sufficiently wide dissemination of 
knowledge. 

Is it not time for groups of academics, particularly 
those affiliated with the American Association for the 
Advancement of Science, to develop means of exchang¬ 
ing publications among their various members? Bot¬ 
anists, in a group of four cooperating academies of 
similar size and neighboring locations, for example, 
could receive the botany papers of all four societies 
unless they had definitely given some other preference. 
Paleontologists could elect geology or zoology options 
or some prearranged grouping suitable to their needs. 
As an alternative all members could select articles 
totaling a predetermined maximum number of page 
units—highly illustrated pai>ers perhaps being given 
a higher page unit rating. In this way a greater 
proportion of academy of science publications would 
reach the hands of those who would value and use 
them, and fewer would be lost on unused shelves or 
filed in the waste basket. Academy memberships 
would be increased because of the greater return to 
the members. 

For librai'y use, the complete publications of each 
academy of science could still be bound and shelved 
together. 

C. F. Stewart Sharpe 

Soil CoksHHvation Service, 

New Philadelphia, Ohio 


SOCIETIES AND MEETINGS 


THE TUCSON MEETING OP THE SOUTH¬ 
WESTERN DIVISION OF THE AMER¬ 
ICAN ASSOCIATION FOR THE AD¬ 
VANCEMENT OF SCIENCE 

The twentieth annual meeting of the Southwestern 
Division of the American Association for the Ad¬ 
vancement of Science and of four associated societies 
was held at Tucson, Arizona, during the week of 
April 22, 1940. The associated societies were the 
clearing house for Southwestern Museums, the Bouth- 
westom Section of the Mathematical Association of 
America, tiie Southwestern Section of the Society of 
American Foresters and the Society for American 
Archeology. 

Considering the great distances and the small num¬ 
ber of educational institutions in this area, with less 
than four hundred members of the American Associa- 
for the Advancement of Science, the registra¬ 
tion of 176 may be regarded as very good. 

Five hzganizatioDS joined in sponsoring the meet- 
as hosts to members and 

| Th^ were the University of Arizona, the 


Desert Sanatorium of Soutlieru Arizona, United 
States Coast and Geodetic Survey Magnetic Observa¬ 
tory, United States Soutliwestern Forest and Range 
Experiment Station and United States Depariment 
of Agriculture Soil Conservation Service. 

It was the third meeting in Tucson. Southern Ari¬ 
zona, rich in historic background, has much to offer in 
the fields of interest represented in the division. All 
sessions were held on the campus in the commodious 
buildings of the University of Arizona, making it a 
simple matter to go from one section to another. The 
very spacious cactus garden on the campus was in its 
glory at that season and added to the pleasure of the 
visit to Tucson. Those going to and from Tucson by 
auto were also given a rare treat while traveling 
through the extensive desert cactus forests, all in full 
bloom. 

The local arrangements were in charge of a general 
committee, headed by Dr. E. W. Haury, department 
of antbropobgy, University of Arizona, Tucson. Tiie 
committee with the aid of various local and govem- 
mentul agencies, provided visitors with a wealth of 
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entertainxuect, includitig: an informal reception on 
Monday afternoon at the home of President and Mrs, 
Atkinson, of the university. 

During the week, visits were offered the scientists 
and their guests to the Arizona State Museinn, the Ari¬ 
zona Pioneers' Historical Society Museum, the Tree- 
Ring liaboratory, the Geology Museum, the Papago 
Indian Arts and Crafts Board exliibit and demonstra¬ 
tion of basketry, pottery and leather work, and the 
Steward Observatory, all on the campus. The Des¬ 
ert Sanatorium, five miles northeast of Tuesoji, held 
open house on Tuesday, as did the United States Coast 
and Geodetic Survey Magnetic Observatory, seven 
miles east of Tucson, on Wednesday afternoon. 

On Thursday, special excursions of a more exten¬ 
sive nature were organized for persons ititcrested in 
the biological, physical and social sciences. Biologists 
enjoyed one or more of the following trips: U.S.D,A. 
Soil Conservation Service Nursery, native and intro¬ 
duced grasses; Sahuaro Nationsl Park, giant cactus; 
Tucson Mountain Park Area; Santa Rita Range Ex¬ 
periment Station, and University of Arizona Farm. 
The physical scientists chose from the following: 
Picacho de Calcra Hills, paleontology; Tucson Moun¬ 
tains, overthnist fault; Catalina Mountains (Sabino 
Canon), metamorphism. 

The social scientists wore given an opportunity to 
visit Ft. Lowell, San Xavier Mission, Tumacaeori Na¬ 
tional Monument Mksion, University Indian Ruin, 
Ca,sa Grande National Monument, Snaketown, excava¬ 
tions of Amerind Foundation near Benson, and Ame¬ 
rind Foundation Museum at Dragoon. 

The meeting started with a general session on Mon¬ 
day morning, when a welcoming address was given by 
President Alfred Atkinson, of the University of Ari¬ 
zona, to which Dr. J. R. Eyer, department of biology, 
New Mexico College of Agriculture and Mechanic 
Arts, State College, and president of the Southwest¬ 
ern Division of the American Association for the Ad¬ 
vancement of Science, responded. Monday evening 
was devoted to the annual Sigmn Xi banquet, held in 
the ballroom of the Pioneer Hotel, followed imme¬ 
diately by the Sigma Xi lecture, given by Dr. Harold 
S. Colton, director of the Museum of Northern Ari¬ 
zona, at Flagstaff. Dr. Colton's lecture, which was 
thrown open to the public, was profusely Ulustrated, 
and dealt with “Prehistoric Trade in Arizona.” 

Tuesday, in addition to the section meetings, was 
given over to group luncheons for the “Clearing 
House for Southwestern Museums” and for “Mathe¬ 
maticians and Friends,” Professor S. B. Talmage, 
department of geology and mineralogy, New Mexico 
School of Mines, Socorro, spoke to the latter group 
on “Evolution, Plus and Minus.” The annual ban¬ 
quet held in the ballroom of the Pioneer Hotel was 


attended by about one hundred persona. It was fol¬ 
lowed by a public address by retiring president, J. 
Ji. Eyer, New Mexico College of Agriculture and 
Mechanic Arts, State College, on the “Responsibility 
of the Scientist in a Changing World Order.” Mu 
Alpha Nu, honorary anthropological fraternity, spon¬ 
sored a luncheon for members and friends on Wednes- 
<lay at noon. 

The annual business session of the division was held 
on Wednesday afternoon, at which time Dr. C. V. 
Newsom, department of 7natheuiaticK, University of 
New Mexico, Albuquerque, was elected to the presi¬ 
dency of the Southwestern Division, and Dr. William 
M. Craig, department of chemistry and chemical en¬ 
gineering, Texas Technological College, Lubbock, was 
elected vice-president, for the year 1940^1. Dr. 
Frank E. E. Germann, department of chemistry, 
University of Colorado, Boulder, was elected secretaiy- 
treasurer for an indelinite term. New members of 
the executive committee were Dr. J. R. Eyer, depart¬ 
ment of biology, New Mexico College of Agriculture 
and Mechanic Arts, State College, and Dr. TL P. 
Mera, Laboratorj^ of Anthropology, Santa Fe, New 
Mexico, to serve until 1943, and F. H. Douglas, the 
Denver Art Museum, Denver, Colorado, to serve until 
1941. 

Officers elected by the several sections were an¬ 
nounced as follows: 

Biological Section: Chairman, Dr. Harold M. Heffey, 
Texas Teclmological College, Lubbock; Secretary, Alvin 
B. Grove, University of New Mexico, Albuquerque. 

Mathemaiioal Section: Chairman, Dr, E. J, Purcell, 
University of Arizona, Tucson; Vice-ohairmant Dr. Boy 
MacKay, Eastern New Mexico College, Portales; Secre¬ 
tary, Dr. Harold Larsen, University of New Mexico, 
Albuquerque. 

Physical Science Section: Chairman, Dr. F. Fi. Eoach, 
University of Arizona, Tucson; Secretary, Dr. O. B. 
Mnench, New Mexico Normal University, Las Vegas. 

Social Science Section: Chairman, Dr. W. 0. Holden, 
Texas Technological College, Lubbock; Secretary, Wil' 
liam Pierce, Texas Teclmological College, Lubbock. 

The 1941 meeting of the division is to be held in 
Lubbock, Texas; the 1942, in State College, New 
Mexico. It was tentatively agreed that the 1943 meet¬ 
ing would be held in Phoenix, Arizxitm. 

One hundred and twenty-nine papers were pre¬ 
sented at the section meetings. The meeting was 
closed, except for excursions, by the Eleventh Annual 
John Wesley Powell Memorial Lecture on “Activities 
in Plant Science,” by Dr. D, T. MacDougal, of the 
Carnegie Institution. Although Dr. MacDougal now 
lives in California, he was one of the founders of the, 
Southwestern Division, and served as president of the 
division in 1922, The John Wesley Powell Memorial 
Lectures wexe established in 1929, in honor of the 
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noted explorer of the Grand Caiion of the Colorado 
River. Under present arrangements a lecture is de> 
livered at each annual meeting of the division by a 
distinguished investigator in some held of science 
upon a topic of his own selection. The roll of lec¬ 
turers and the fields represented are as follows: 

1029. William Morris Davis, Harvard University 
(Geology). 

1080. Bodney H, True, University of Pennsylvania 
(Botany). 

1032. Max Pinnor, Dpsert Sanatorium of Southern 
Arizona (Medicine). 

1933. Aldo Leopold, University of Wisconsin (For¬ 
estry) . 


1034. Otto Struve, University of Chicago (Astronomy). 
1935. Edgar L. Howett, University of New Mexico 
(Archeology). 

3936. John C. Merriam, Carnegie Institution (Paleon¬ 
tology). 

1937. A. E. Douglass, University of Arizona (As¬ 
tronomy) , 

1933. E. B. Hodriek, University of California, Los 
Angeles (Matlipmatics). 

1939. A. H, Compton, University of Chicago (Pliys- 
ics). 

1940. D. T. MacDougal, Carnegie Institution (Bot- 

any). 

Prank E. E. Qkrmann 

Univerbity of Colorado 


SPECIAL ARTICLES 


A NEW TYPE OF VIRUS FROM EPIDEMIC 
INFLUENZA! 

In February and March of 1040, au epidemic of 
acute respiratory diseas^e, simulating epidemic influ¬ 
enza, occurred at Irvington House, a convalescent 
home for children with rheumatic cardiac disease, 
located at Irvington on Hudson. Through the cour¬ 
tesy of Dr. Ann G. Kuttiicr, throat washings were re¬ 
ceived from 4 eases in the first 3 days of illness and, 
in addition, samples of serum were taken in the acute 
and convalescent stages. Neutralization tests done 
witlj these sera revealed no rise in antibody titer dur¬ 
ing convalescence against 1000 M.L.D. of the PR8 
strain of the virus of epidemic influenza. Mice and 
ferrets wore inoculated intranasally with 3 of the 
throat washings. Two of the ferrets failed to exhibit 
recognizable signs of infection and their sera, taken 
8 and 51 days later, respectively, failed to neutralize 
the standard PR8 strain of virus. Attempts to isolate 
a virus directly in mice from any of the throat wash¬ 
ings were unsuccessful through 5 serial passages at 
4-day intervals or 10, 21 and 23 passages, respectively, 
at 7-day intervals. 

The temperature of the ferret inoculated with throat 
washings from the third patient (Lee) fell to sub¬ 
normal on the 6th and 6th days. The animal stopped 
eating, was abnonually quiet and had some respiratory 
distress. At autopsy on the 6th day the only gross 
finding was a mild, bluish discoloration of the left 
lower lobe of the lung. Passage to a normal ferret 
was made with a suspension of lung and turbinates 
and 13 serial transfers wore made at 4- to 6-day inter¬ 
vals in this species of animal. After the 6th passage 
a double series was maintained. In 2 of the 20 for- 

iThis study was assisted by grants from the Intoma- 
tlonal Health Division of the Bookefoller Foundation and 
from the Lederle Liaboratories. 


rets, the highest temperature was above 105° F.; in 
7, it was 104-5°; in 6, between 103.5° and 304°; in 3, 
no evidence of fever was obtain<‘d and in 2 the tem¬ 
perature was subnormal. In 13 of 18 autopsied fer¬ 
rets mild pulmonary lesions, usually spotty, were noted 
and the majority presented abnormalities of the 
respiratory turbinate tissue. Serum taken fmm the 
sole convalescent ferret {B77“9th passage) on the 23st 
day failed to neutralize 1000 or 100 M.L.D. of the 
mouse passage PR8 strain of virus. Hence, by the 
criteria established in 1937^ this outbreak of res[>ira- 
tory disease was not associated with the virus of 
epidemic influenza. 

Groups of mice wore inoculated intranasally with 
suspensions of lung, turbinate or both from ferrets 
of the 5th, 7tb, 8th, 9th, 10th and 13th passages and 
multiple transfers were made with lung suspensions 
by the intrunasal route at 4- to 6-day intervals. Using 
40 per cent, suspensions, only small lesions were as a 
rule observed in mice of the first 5 passages. There¬ 
after, an increase in severity of the disease occurred 
so that by the 10th transfer inl’(‘cti()ns were frequently 
fatal within the 5-day period. With continued pas¬ 
sage the virulence increased so that at present vims 
of the two series which have been continued through 
40 passages produces fata) infection within 10 days 
when used in a 1:1000 dilution, occasionally 1; 30,000, 
of infected mouse lung. 

Throughout its development the lesions produced by 
the vims in the lungs of mice have been of the uniform 
reddish blue type seen in infections with the virus of 
epidemic influenza. Nevertheless, when tested against 
rabbit or ferret serum prepared against numerous dif¬ 
ferent strains of epidemic influenza virus, no neutral¬ 
ization of 200 M.L.D. or less of the Lee virus was 
effected. It was not neutralized by rabbit sera pre- 

» T. Francis, Jr., T. P. Magill, E. B. Bickard and M. D. 
Beck, A^m, Jovr. Pali. Mealth^ 27: 1141, 1937, 
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pared against several strains of poorly defined agents, 
probably of mouse origin, or by serum against normal 
mouse virus obtained from Dr. F. L. Horsfall, Jr. 
(Table I). On the other hand, rabbit serum prepared 


TABLE I 

Comparative Sbrolooical Tbstb with Epidemic! Inplubnza 
V iBUR (PR8) AND New Virdb (Lee) 


Animal 

No. 

IinmunlKeil 

NoutralUatlon of 

100 M.L.D. 

vJru«»train influenza 
virus (PBS) 

lioe virus 

Ferrtst 

A7 

Pits 


0 


1100 

PR8 

(Jiypt^rimnume) 

+ 

0 

** 

1.301 

Swimj 

0 

0 

“ 

BBO 

Normal 

0 

0 

Babbit 

m 

PK8 

(byrK!rlnumin©) 

+ 

0 


N41 

PUS 

+ 

0 


N47 

W'S 

+ 

0 


.317 

ws 

0 

0 


204 

Mol 

+ 

0 


200 

BTT2 


0 


302 

T«1 

+ 

0 


330 

Blft 

+ 

0 

** 

240 

Mob 

4 

0 


241 

NY2 

0 

0 


226 

PhlJa 

+ 

0 

“ 

214 

Hmithb 

+ 

0 


2 no 

TF 

+ 

0 

** 

327 

Donry 

■4- 

0 

“ 

mi 

IjOP 

0 

4 


FOLLOWINO UECEIVBD THROAT WASH 1 NOR OF PATIENTS 
OR PASSAGES THBRBPROM 


Ferret 

B32 

Duke no. 7 

0 

4 

41 

B46 

Duke no. 2 

0 

+ 


B46 

Duke no. 5 

0 

4 

44 

B52 

Irv. uo. 1 

0 

0 

1i 

B53 

Irv. no, 2 

0 

0 

it 

B77 

Irv. no. 3 (Ijoe) 

0 

4 


against one passage strain of the Lee virus completely 
neutralized 3 substrains established in mice with mate¬ 
rial from 3 different ferret passages (8, 8A, 13A). It 
was then found that the convalescent serum of ferret 
B77, which liad failed to neutralize the PR8 strain, 
completely neutralized the Lee strain. T)ie virus 
transferred in mice and ferrets appeared therefore to 
be identical. ^ ^ 

The sera of the Irvington House patients which had 
exhibited no rise in convalescent titer against the 
standard PR8 strain were tested against a 10 i>er cent, 
mouse lung suspension (100 M.L.D.) of the Lee virus. 
The titers of both acute and convalescent sera of 
patient, Lee, were approximately the same when mea¬ 
sured against PE8. Against the Lee strain the acute 
titei* was 0; the convalescent titer, 120. A similar 
result was obtained with sera of 2 others, wliile in 
one instance no difference was detected. Sera from 4 
other patients who had been sick during the epidemic 
wei^ fortiinately available. All these also showed in 
convalescence a pronounced rise in antibodies to the 
Lee virus but not to PBS (Table II). These results 
seem clearly to establish the causal association of Lee 
virus with the Irvington House epidemic and to dem¬ 
onstrate the lack of serological relationship of that 


TABLE IX 

COMPABIBON OP NEpTBAUZIHO AMTIBODlXa AOAtNST hW ViaUS 
AND THE BBS Strain or Erinsuic iMrLUBMZA 
ViBvs IN Sebum prom Patients in 
Dipferent Epidemics 


Epidemic 


Titer of neotralUlng antlbodlOH 
against 


Patient l^ee virus + 


PBS Influenaa t 
virus 


Aewto 


Irvlngtou 

Lee 

0 

House 1040 

Htieh. 

0 


My. 

0 


Dein. 

0 


Tren. 

0 


Wo. 

0 


Cast. 

0 


Oouv. 

0 

No. Carolina 

Mar. 

0 

1940 

Sp. 

0 


Ha. 

0 



0 


Mit. 

0 


Dav, 

0 


Kir. 

15 

Feb^ 10,36 Vr. 

(llnldentlfled) B. lim. 

0 

15 

1030-37 

Hum. 

60 

Influenza 

Web. 

30 


Conva¬ 

lescent 

Acute 

Conva¬ 

lescent 

120 

120 

100* 

90 

35 

60* 


30 

;io* 

30 

60 

60* 

15 

0 

0 

120 

BO 

80 

120 

280 

280 

240 

280 

2B0 

60 

17(0) 

17 (0) 

15 

8 iO) 

8 (0) 

120 

120 (30) 

120 (30) 

GO 

30 (0) 

30 (0) 

15 

15 (0) 

16 (0) 

.30 

25 0) 

25 (0) 

0 

16 !0) 

4 (0) 

240 

0 

0 

240 

50 

60 

60 

50 

320 

50 

0 

35 


4^ Approximately 100 M.L.D. of I^ee vims used. 

t Approximately 100 M.L.D. of PR8 vlrua used. The sets of 
ffora marked with asterisk or in parentheses were tested with 
1000 M.L.D. 

Endpoints estlioafed by the method of Ree<l and Muetich.* 

virus to strains of virus isolated from other epidemics 
of influenza. 

In Januaiy and February of 1940 an extensive 
epidemic of what appeared to be epidemic influenza' 
extended throughout the southeastern portion of the 
United States. Through the kindness of Dr, D. T. 
Smith and members of the medical staff of Duke Uni¬ 
versity Hospital, patients were made available for 
study. Since these investigations were undertaken 
toward the end of the epidemic, throat washings or 
sputum and serum taken dunng the acute and con¬ 
valescent stages of illness were obtained from but 7 
patients. Four of the throat washings were given 
intranasally to ferrets. In two instances serial pas¬ 
sages through 4 ferrets were made. While some of 
the ferrets exhibited signs suggestive of infection with 
influenza virus, attempts to maintain the infection or 
to isolate a virus in mice were unsuccessful. The 
fourth passage ferrets (B46, B46) were bled on the 
12th d&y; another (B32) on the 28th day. Their sera 
failed to neutralize the PBS strain. Furthermore^ 
when neutralization tests with the acute and conva¬ 
lescent sera of the patients were performed, using 10& 
and 1000 M.L.D: of the standard PR8 strain of epi¬ 
demic influenza virus, no diagnostic rise in antibodies 
was detected. In this instance, again, the customary 
procedures had indicated that the vims of epidemic 
influenza was not involved, 

3L. Beod and H. Muench, Am, Jour. Mpp., 27: 49^, 

im, 









SCIENCE 


407 


IMO 

In view of the studies of the Irvington outbreak^ the typified fay the original WS and PR8 strains. The 


various sera were retested against 100 M.L.D. of the 
Lee virus. In 0 of the 7 patients a definite rise in titer 
of the eonvaJeseent serum was seen (Table II). Fuiv 
themore, serum of 3 ferrets receiving throat washings 
from these patients neutralised the Lee virus, although 
they had failed to neutralize the PR8 strain. In addi- 
tion, serum from 6 ferrets inoculated by Dr. Horsfall 
with throat washings of patients from the North Caro¬ 
lina epidemic were tested. Poui* of them neutralized 
the Lee virus, all failed to neutralize lOO M.L.D. of 
the PE8 strain. The serum of 3 patients which had 
been found by Dr. Horsfall to show no incroased con¬ 
valescent titer against the PR8 strain, when tested 
against the Lee virus, exhibited marked rises in nmi- 
tralizing antibodies. It is evident, therefore, that the 
Lee virus was the cause of the earlier general out¬ 
break in North Carolina and adjoining areas. 

In the early months of 1936 a widespread epidemic 
of acute, respiratory disease, indistinguishable from 
epidemic! infiuenza, was studied. Its etiology was not 
established nor was any evidence obtained relating it 
to known strains of the virus of epidemic influenza.^ 
Sera from 2 typical patients which had been kept in 
storage since that time were now tt*sted against 100 
M.L.D. of influenza (PR8) and Lee viruses. Pro¬ 
nounced rises of titer against Lee vims occurred but 
not against PR8 (Table II). It appears, in conse¬ 
quence, that this epidemic 4 years earlier was also due 
to virus of the Lee type. 

Reference was then made to acute and convalescent 
j»era of 2 individuals from whom epidemic influenza 
virus was isolated during the epidemic of the winter 
of 1036-37 (Table II). Titered against the PR8 
strain, rises from 0 to 35 and 50 to 320 wore noted; 
against 100 M.L.D. of the Lee strain the acute and 
ocHivalescent titers of both were approximately 60. 
Hence, infection of human subjects with ximn of the 
PR8 type does not result in a, rise of antibodies to the 
Iioe vims and the difference in etiology of the epi¬ 
demics is further demonstrated. 

^ Again through the kindness of Dr. Horsfall, serum 
of ferrets inoculated with throat washings of patients 
<^erved in the epidemic of influenza current in the 
West Indies this summer were tested. Certain of 
these sera also neutralized the Lee virus but not the 
PR8. 

The immunological evidence indicates clearly that the 
newly isolated virus is the oausC of the epidemics of 
acute pespiratojy disease in Irvington and North Caro¬ 
lina in 1940 and of the extensive epidemic early in 1936. 
TJ^ epidemics have presented no outstanding clin¬ 
ic features to differentiate them from ttic outbreaks 
have yidd^ the virus of epidemic influenza, 

; 4^ Am,Health, 97: 211, 1937, 


serological studies reveal, however, that they are etio- 
logioally distinct. In fact, the lack of cross reactions 
between serum against known strains of influenza 
virus and the present virus suggests that the latter is 
entirely unrelated to the virus of epidemic influenza 
previously isolated. Complement fixation tests which 
ordinarily detect the common antigen of different 
strains of epidemic influenza virus have not yielded 
up to the present any helpful information. Hyper¬ 
immune PR8 rabbit and ferret sera have not neutral¬ 
ized even small amounts of Lee virus. Furthermore, 
mice vaccinated with 2 intraperitoneal injections of 
5 per cent, Lee vims have died of infection with 100 
M.L.D. of PR8 but slaunciijy resist the same amount 
or more of the Lee virus. The differences are clearly 
greater than those detected in previous studies of 
strains of epidemic influenza vims.''*' ^ The behavior 

of the virus in animals and the gross pathological 
features are, however, quite the same as those of mild 
strains of known influenza virus. 

The usual experience has been that human subjects 
infected with one strain of influenza virus produce 
antibodies readily detected by tests with any of the 
ordinary strains obtained from man, or even wnth 
strains of swine influenza virus. The absence of anti¬ 
bodies to the Lee virus in the serum of patients at the 
tiiriG of their infection and the production of specific 
antibodies to that virus in convalescence are indepen¬ 
dent of antibodies to the PR8 strain which remain con¬ 
stant during the course of this disease. It is evident, 
therefore, that for the purposes of differential diag¬ 
nosis, the Lee virus represents a serologically distinct 
entity. Nevertheless, the epidemic disease associated 
with virus of the Lee type appears on the basis of 
present knowledge to be as typical of epidemic influ¬ 
enza as that prevalent in outbreaks from which strains 
of the previously recognized virus were obtained. The 
epidemics of 1936-37 and 1938-39 have been shown to 
be caused by influenza virus of the usual variety while 
those of early 1936 and 1940 are of the Lee type. 
The two infections apparently possess independent 
cycles, but until further differential studies are made 
they should both be considered epidemic influenza 
caused by viruses of different serological types. The 
isolation of the new type of virus and the accompany¬ 
ing serological studies have established the etiology of 
epidemics of acute respiratory disease simulating in¬ 
fluenza which had previously not been identified. Fol¬ 
lowing the classification recently suggested® in which 

s T. P. Magill and T. Francis, Jr., Brit, Jour, Exp, 
Faik^ 19: 278, 1938. 

» T. Francis, Jr., and T. P. Magill Z6id., p. 884. 

^ W* I8mlth and 0. H* Andrewes, Aid.* m 293. 

^F. L. Horsfall, Jr., F. H. Lenuette, R R. Rickard, 
G. H. Andvswes, W. Bmlth and 0. H. Stuart-Harris, 
Lanoetf 2:-, October 6, 1940. 
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the eBtablifihed form of epidemic influenza is called 
Influenza A, outbreaks caused by vinjs of the Lee t 3 rpe 
are to be dosi^ated Influenza B. 

Thomas Francis^ Je. 

I)ErARTMENT OF BaCTERIOLOOY, 

New Tore University ConLEOE or AIedkjine 

THE VIBRATION OF CIRCULAR PLATES 

The equation for the nodal lines of a circular plate 
was worked out by Kirclihoff in 1850, having the form 
w-J„{l‘r) cos («<>-«) (1.) 

The first factor of this equation will give circles of 
different radii, while the second represents diameters. 
For nearly one hundred years this equation has been 
coiiBidcred to be the most general possible solution so 
that the conclusion scejued inescapable that only 
circles and dintneters could appear upon a circular 
plal(‘. When plates are actually vibrated, however, 
juany symmetrical patterns appear upon them which 
are certainly not circles. These variations from the 
theory were thought to be due to asymmetries in the 
plates, such as varying thickness, different tensions 
and so forth. If the assumption is made that a cir¬ 
cular plate can give out two or more notes at the same 
time, then the equation of Kirclihoff may be extended 
in the form 

= C08W (^an) i BJm(Jc'r) coaTn(fr-am) (2) 

When this equation is zero (the condition for nodal 
lines), the resulting figures are much more compli¬ 
cated than mere circles and diameters. It wiD be 
proved that they correspond to the figures produced 
by experiment. 

In Fig. 1 are shown tracings from phot<^graphs of 
circular vibrating plates. The originals will be found 
in another article by one of the writers.^ Below them 
in Fig. 2 are the mathematical curves resulting from 



Fio. 1. Actual sand patterns obtained. 

iBobert 0, Colwell, Jour, FranlcUn Insd., 21B; 373-380, 
1832. 


substitution in Equation 2 of the proper numerieal 
values. The exact equations for these are in order: 



Fig. 2. Theoretical curves calculated. 


The values of A and B are found by trial. After 
considerable experience one becomes more or less ex¬ 
pert in picking out the number of circles and diam¬ 
eters in the Bessel and cosine functions which must 
be combined to produce any given figure, For in¬ 
stance, Fig. 2(c) is obtained as shown in Equation 3, 
for A = 1, R = ~ 5. If these ratios are changed, an¬ 
other equation appears whose plot resembles 2(c) but 
differs from it in some important details. In Fig, 3 
are shown two curves obtained from the etjuations 


- /5.937r\ . /11.00r\ . ^ 

tfs 1—-—i wu 2B - lOJfl /—j—j am 6 (? = 0 



Simply varying the angle by 5° in Equation 4 causes 
the lines to split up. Both curves resemble that of 
Fig, 2(c) because similar functions are combine^ 
although in different proportions. 
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Time functions may be added instead of two, or 
two fuuetions may be multiplied together. The latter 
mathematical process indicates that two separate and 
diitinet sets of lines may occur on a single plate at 
one time. Several such curves will be found in the 
last two pages of the article referred to above. 

A fairly eomplete discussion of the method may be 
of interest whereby the mathetnatical curve of Fig. 
2(o) is obtained from the Chladni plate shown in 
Fig. 1(c). To begin with it is usually best to take 
B = 1; by doing this one is often able to recognize 
related configurations which previously had escaped 
notice. In the Chladni plate Fig. 1(c), there are 
seen six diameters and at least one circle. This re^ 
duces the total possibilities to a limited nmuber, and 
it is finally found by trial that the two modes of vibra¬ 
tion which produce this Chladni pattern correspond 
to one circle and six diameters combined with one 


circle and two diameters. Now the correct values of 
the k*B for these circles are found in tables of Bessel 
functions. From these the equation 



cos 6 ^ 4- BJt 



COB 2 6-0 


( 6 ) 


is obtained. 

When this equation is plotted the two predominant 
diameters are on the 45® and 136® lines. These can 
be related to the 0® and 90® lines by changing the 
cosine to sine. This changes Equation 5 to 


(H^)Bin6 9 + BJ,(5:^) Hm2 9 = 0 (0) 

This is the first equation of the two shown in Equa¬ 
tion 4, in which A = 10 and if - -1. 

R. C. Colwell 
J. K. Stewart 
H. D. Ark EXT 

West. Virginia TJniveksity 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A METHOD FOR MEASURING AND RE- 
CORDING CONTINUOUSLY THE 
pH OF THE CIRCULATING 
BLOODS 

Within recent years the glass electrode has been 
found readily adaptable to the continuous measure¬ 
ment and recording of the pH of the circulating blood 
in experimental animals. Of the more recent descrip¬ 
tions of a method of this type is that presented by 
Nima, Marshall and Burr.^ Our report briefly de¬ 
scribes a method similar in principle, but differing 
in details. 

The units of the assembly employed consist of a 
chamber containing the glass electrode, a Cameron 
detector and pH meter, a potentiometer, a Leeds and 
Northrop min'or type galvanometer, a light source 
and a kymographic camera. 

Th^ essential features of the glass electrode assembly 
are shown in Fig. 1; during its use the ends of the 
severed blood vessel are attached to side inlet and out¬ 
let^ tubes, directly in case the vessel is large enough 
or hy means of glass oannulae and rubber tubes. 
Prom the bottom of the chamber there is a recurved 
tubukir extension to which thei-o is attached a stiff 
rubber tube connecting with the KCl chamber con¬ 
taining the reference electrode. The electrode stem is 
held firmly in a tapered glass stopper which is ground 
to fit accurately the mouth of the chamber. The stop¬ 
per is secured against arterial pressure by stopcock 
grease or rubber bands stretched between glass ears 
on both the stopper and chamber. The chamber with 

^ Tfds work was aided by a Fluid Research Fund from 
tbp Bbehefeller Foundatiem. 

s lHmB, Mar^all and Burr, SoiSNOK, 87: 197, 1938. 


the electrode in place has a volume of approximately 
1 cc. 

For measuring the pH of the circulating blood the 
method of operation of the Cameron detector and 
meter is the same as that employed in the determina¬ 
tion of the pH of any other fluid. The pH may be 
read directly from the dial; however, provision has 
been made for recording the electrode potentials by 


A c 



Fia. 1. A, cross section of the glass electrode and 
chamber, about two tliirds natural size; b, position of 
salt bridge tube; c, wire contact; e-e, glass ears; i, inlet 
tube; 0 , outlet tube. B, cross section of the lower part 
of the chamber, showing the salt bridge tube more in 
detail. This tube' lies in a plane at right angles to the 
planes of the Inlet and outlet tubes. 
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inserting a double-pole-double-throw switch into tbe 
circuit of the galvanometer within the instioiment. In 
one position of the switch the circuit within the meter 
is unaltered, in a second position the galvanometer 
in the meter is disconnected and an outside galvanome¬ 
ter is substituted without disturbing the adjustment 
of the meter, 

A Leeds and Northrop galvanometer unit (2420-o) 
with a plane mirror and mounted on a heavy wood base 
is used for recording. A narrow beam of light reflected 
from the mirror moves across the slit of the camera 
placed at a distance of one meter. A potentiometer, 
inserted between the pH meter and the rwording gal¬ 
vanometer, is used to control the excursion of the 
light beam for a given unit change in pH. The cali¬ 
bration on the record is obtained by moving the pH 
dial through a given interval, usually 0.1 pH, and 
photogi’aphing the resulting excursion of the light 
beam. 

For rendering the blood incoagulable heparin has 
been used in some instances; but we have also found 
Pemtamine Fast Pink BL or Chlorazol Fast Pink B, 
200 to 250 mgni per kilogram, satisfactory. 

This apparatus is quite rugged and stabile. Con¬ 
tinuous records of the pH of the circulating blood can 
be made with an accuracy of at least 0.01 pH, and 
with good approximation to the third decimal place. 
The type of record obtainable is shown in Fig. 2. This 



A SIMPLE INEXPENSIVE DEVICE POE 
ACCUKATS DELIVERY OF SMALL 
AMOUNTS OF FLUID 


To ovei'come the difficulties which are encountered 
when treating a large number of animals with small 
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identical volumes of material, Dr. Bfdiert 
T, Frank suggested that I devise an at¬ 
tachment for a tuberculin syringe whieb 
can be readily set and promptly made te 
deliver any desired amount of liquid* The 
device was not to intei*fere with quick 
assembly and cleaning. 

The apparatus which has proved effl- 
cient conaista of a spring clamp (A) 
encircling the barrel (C) with an arm 
(B) attached by a pivot. Both ends of 
this arm ttre bent at right angles. At the 
front end, facing the barrel, there is a 
sharp edge which engages the graduation 
lines etched into the batrel. The other 
entl of the arm act.s as a stop to the 
plunger (D) which carries a metal collai* 
(E) with a flange to give a surface per¬ 
pendicular to the stop. The amount de- 
livercii, when using this device, is as ac¬ 
curate as the gi'aduation markings on the 
syringe. The device can be easily de¬ 
tached and applied to another syringe as 
required. 

This device has been used with sucees^ 
by Dr. Kobert T. Frank for injecting 
quantities a.s small ns 0.02 co. 

Joseph Vondbak 


The Mottnt Sznai Hospital, 


New York 


Fig, 2. A record of Mpontaueous breathiug, hyperven¬ 
tilation, and the pH of tlio circulating arterial blood, 
obtained from a dog under barbital-sodium nneathesia. 
Dial readings refer to figures Wiethe dial of the potentiom¬ 
eter between the meter and the recording galvanometer. 

record was obtained from a dog under barbital-sodium 
aneetbeflia. The animal, as indicated, was hyporvai- 
tilated for one minute. Prior to the hyperventilation, 
as well as after that procedure, the breathing was of 
the periodic type. The record shows, in addition to 
the marked rise in the pH of the arterial blood inci¬ 
dent to the hyperventilation, a definite fluctuation in 
pH with each group of respirations. In a number of 
instances, in animals breathing slowly and deeply, we 
have observed and recorded measurable fluctuations in 
the pH of the circulating arterial blood coincident with 
each respiratory movement. 

C. E. King 
Eouukd W. Bbkz 

Vanderbilt University School op MBDiemE 
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THE NATIONAL ACADEMY OF SCIENCES^ 


ADDRESS OF WELCOME BY THE PRESI¬ 
DENT OF THE UNIVERSITY OF 
PENNSYLVANIA 

Thb University of Pennsylvania has special gratiti- 
cation in extending a hearty welcome to the members 
of your distinguished body in the annual meeting 
^hich you are bolding this week within our halls. You 
bring to our campus a group of scientists and edu¬ 
cators who feel a certain definite obligation to the 
state in the several fields in which they are involved. 
Tour association is one of creative possibilities. As 
your president pointed out in his remarks at the din¬ 
ner of iha academy a year ago your organization 
traces its origin into Colonial times, but there is a cer¬ 
tain significance to the impetus which the movement 
gkined through its incorporation under the approval 
of Abraham Idnooln at the time of our Civil War. 
And one teads with new inspiration these words from 

1 Autum mee^ng held at the University of Pennayl- 
vahla, Philadfiiphia, October 20 and 80, tOiO, 


the first annual report of the academy submitted to 
Congress a year later ; 

It is a Tomarkablo fact in our annals that, just in the 
midst of difficulties which would have overwhelmed less 
resolute men, the 37th Congress of the United States, with 
an elevated policy worthy of the great nation which they 
reprosentfid, took occasion to bring tho scientific men 
around them in council on seientifle matters, by creating 
the National Academy of Sciences. Such has been the 
way ia which the public mind has been stirred before in 
tho aimals of other countries, leading to the organization 
of great systems of education, science, art and literature, 
to be encouraged and perfected when more peaceful and 
prosperous times recurred. 

This historic aBsooiatioii augments the significance 
of the academy by the tradition of a great man, the 
mere mention of whose name makes us search our 
hearts with a view of doubling the earnestness of our 
efiorts. 

Kow that the progress of civilization is imperiled 
by the unbridled and destructive forces of evil which 
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have been unleashed abi^oad, you on your part stand 
prepared to furnish to your government all the re¬ 
sources which can be brought to bear through the 
academy, and through its instrumentality, the Na¬ 
tional Research Council, organized for the purpose 
among other things oi strengthening the natiimal de¬ 
fense and cooperating in the interest of the public 
welfare. And we on our part have offered to our gov¬ 
ernment every man and every facility at our com¬ 
mand for such purpose in the national emergency as 
our government may think helpful in the grave prob¬ 
lems it has in hand. Our preparation involves also 
the organization of base hospitals, the setting up of 
Army, Navy and Pih)t training corps, and our coop¬ 
eration with plans having to do with registration and 
special researches and services bearing upon national 
defense. As before in our history when our services 
were useful or needed, we stand ready to make avail¬ 
able to all departments of the Federal Government 
the special abilities, experiences and the capa<uties of 
each and every activity wo possess. 

You come to the university in a year of great mean¬ 
ing to US. Founded by the many-sided Franklin two 
hundred years ago we find ourselves interwoven with 
the academy through a distinguished group of schol¬ 
ars deeply grounded in the objectives of each institu¬ 
tion. Beginning with Bache, and coming through 
Frazier, Leidy, Lesley and two Rogers, I^ongsireth, 
Cope, Donaldson, Mitchell and Wood, wc can trace 
adventures into the unknown through the dramatic 
lives of those who between us had common interests. 
By coming here in this special year you demonstrate 
again the vitality of democracy, the unity of j)urpose 
of intelligent men and the power of education, which 
in tlicse times gives renewed faith and encouragement 
to us all. It is well that in some place there should bo 
provided at just this time in the history of the world 
a platform from which the best minds in all fields of 
useful knowledge could give ^encouragement to a 
weary world. And while the location of such an event 
Is not nearly so important as the circumstance it 
seems appropriate that the scene should be here in 
Philadelphia which saw the birth of American lib¬ 
erty, and is to-day more than ever a shrine from 
which free men may renew their inspiration. The 
bicentennial celebration of this university, which is 
being observed throughout the year, reached in a 
sense its high point during the present fall and the 
observances which have occurred emphasize again the 
fact that knowledge and leaniing know no boundaries 
of nationality, of creed, of race or social preference. 
We have all been inspired by the fact that great scien¬ 
tists and humanists invited to our commemoration 
came with enthusiasm and with generosity, and that 
those who could not come from overseas because of 
the war heroically stayed at home but sent to us tot 


the benefit of learning and welfare their papers to be 
read by other colleagues in the free realm of sdiolar- 
ship. 

From countries on both sides of the European and 
the Asiatic wars came messages of hope of a new to¬ 
morrow. From men of universities no longer in ex¬ 
istence came letters and cablegrams pleading that the 
fires of freedom be kept burning as the hope of civili¬ 
zation. ^‘Free science in America means free science 
for all the world,wrote the delegate from the Uni¬ 
versity of Latvia, whose faculties have been banished. 

Institutions such as those with which you and we 
arc associated and the forces which lie back of them 
are older than any government in the world. Around 
them liberty and independence have grown. Educa¬ 
tion that is free and virile can exist only in a demoe- 
racy. And democracy can exist only where education 
and intelligence grow guided by such institutions as 
yours and ours leading the people along pathways 
that are free and upward. Therein rests the hope of 
civilization for the kind of a future for which intelli¬ 
gent men and women are even now giving* their 
genius, their energies and their lives. 

One can not overstate the significance of a meeting 
such as this at the present time. Nor can one over¬ 
estimate the lasting values which may result from our 
association iogethei'. There is inherent in the event 
the acceptance of the challenge to our collective abili¬ 
ties to meet and overcome the onslaught of a world 
riddeu by fear. g 

REMARKS AT THE DINNER BY THE PRESI¬ 
DENT OF THE ACADEMY 

This is neither the time nor occasion for any ex¬ 
tended remarks on my part. Nevertheless I do wish 
to trespass on your good nature for a few minutes. I 
have learned something out of my experience these 
past eighteen months as President of the National 
Academy of Sciences which I would like to convey 
to you—members and guests alike. 

To the members, particularly to those who have 
been members long, it is not particularly new, nor, as 
they may remember, is this my first reference to it. 
My justification for reverting to it now is that it is at 
present an important matter in connection with the 
functioiiing of the academy. To these older membefre 
I crave pardon in advance. 

To you who are our guests, what I have to say is 
probably now. To all of you, members and guests 
alike, who are interested in or concerned with the 
raison d'etre of the academy it is, I think, something 
you should understand clearly. 

I suspect that most people outside its membership 
think of the National Academy of Sciences as some 
sort of a voluntarily created scientific society of lim¬ 
ited membership, which differs from numerous other 
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soientiiio and technical Bocietiee only in that its mem¬ 
bership covers a wide range of scientific fields. They 
may or may not know that membership is attained 
not by application but by u rigorous and somewhat 
laborious process of election which involves judgment 
of a candidate's scholarly fitness. This judgment is 
not merely that of men in the candidate's own par¬ 
ticular field but is equally the judgruent of those in all 
the other fields comprised within the academy struc¬ 
ture. Further, they may or may not know that final 
election is not by ballot of all the members of the 
nc^adcmy but is by secret ballot of those members 
present at the annual meeting, taken after full discus¬ 
sion of the candidato^s scientific achievements. So 
far as men are capable of doing it, this process st^ks 
to select men judged to be eminent in some field of 
fundamental or applied science. Finally, the outsider 
may or may not know that the members of the acad¬ 
emy gather together occasionally to present and dis¬ 
cuss noteworthy new discoveries in science in a wide 
variety of fields, and once a year to replenish their 
limited membership. 

Iji normal peaceful times, this is about all there is 
to the academy, bo far as most of its members, as well 
as those outside Its ranks, are concerned. Only the 
officers and the few members of standing committees 
or those concerned with the active work of its great 
agent, the National Research Council, are in such 
times kept continually olive os to what the academy 
really is. During these quiescent j)eriods some, evcji 
of the members, t(?nd quite naturally to consider the 
academy merely as something pleasant to belong to-- 
a sort of exclu-sive scientific club, as it were, made up 
of men and women of distinction in science witli a 
magnificent marble home in Washington. 

Actually the academy is something quite different 
from this. It is not a self-perpetuating voluntary as¬ 
sociation but a self-perpetuating corporation char¬ 
tered by Congi'ess for a very definite and specific pur¬ 
pose. It is in fact a permanent quasi instrument of 
the Federal Government, By accepting election to 
membership in it men and women accept responsibil¬ 
ity to serve the nation without remuneration whenever 
requested to do so by the government. 

The Congressional Charter approved by PitiBidcnt 
Lineoln, March 3, 1863, Ls an astounding state paper 
which pays tribute to the statt^smanship not only of 
Mr. Lincoln but of A. D. Bache, the academy’s first 
president, Louis Agassiz, Asa Gray, Joseph Henry, 
Benjamin Silliman and the numerous other distin¬ 
guished scientists of the time. These men, who were 
the origmal members of the academy, were not a vol¬ 
untary association of men having a common interest 
in science. They were designated by Congress as the 
original members of a permanent corporation created 
by the supreme authority of the nation. The fact that 


among these original designated members were a con¬ 
siderable number of distinguished Army and Navy 
officers is evidence of a primary purpose which Con¬ 
gress and the President had in mind. 

The eiitire Act of Incorporation consists of but 
three sections and covers loss tJian a Biiigle sraiill 
printed page. The first section, wdiich comprises 
nearly two thirds of the document, is a mere recital of 
the names and states of residence of the incorporating 
niombers—ten of whom were from Pennsylvania. The 
second section, of seven lines, gives the corporation 
what is essentially a white card as to all things per¬ 
taining to its operation, including its rules and the 
election of members. Tt also provides for reporU to 
Congress. 

In the original charter Section 2 also limited the 
mimber of members to 50. By further Act of Con¬ 
gress in 1870, all limitation of numbers was removed 
and membership was left to the sole discretion of the 
(torporation. 

The last section, of less than a hundred words, pro¬ 
vides that the academy shall hold an annual meeting 
at some place of its own choosing within the United 
States. It also imposes the obligation that . the 
Academy shall, whenever called upon by any depart¬ 
ment of the Government, investigate, examine, experi¬ 
ment and report upon any subject of science or 
art . . the actual exj^enscs to be paid by govern¬ 
ment but the academy to receive . . no compensa¬ 
tion whatever for any services to the Government of 
the United Stales.” 

This Section 3, which is nlways incorporated in any 
contracts or formal understandings of the academy 
with government departments, is the price exacted of 
tlie academy for the complete freedom accorded it in 
Section 2. It is also the proviso wliich indirectly over 
the past seventy-five years has detennined the quali¬ 
fication of men for membership and the whole ma¬ 
chinery of nomination and election. 

By this simple expedient of giving the academy 
essentially unlimited freedom to administer its own 
affairs and in return exacting merely an obligation 
to serve the nation when requested, the charter in 
effect ordained that the membership should always 
consist of men and women of established scientific 
competence, since otherwise the academy could not 
carry out its charter obligation. 

In normal times the requests of government on the 
academy are not numerous and usually not of an 
urgent character, Th^ never deal with unimportant 
matters, however. 

In times of stress, like the present, things are quite 
the reverse. Requests for advice then become numer¬ 
ous and more frequently than not, urgent. 

Beginning about two years ago, requests began to 
peak up in accelerated fashion and during the past 
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eighteen months the academy, either directly or 
through its agent, the National Research Council, has 
been called upon to advise, study and report on a wide 
variety of matters, in which the actual costs paid by 
government under the charter are running at the rate 
of a number of hundred thousand dollars a year. 
When it is remembered that the soiTices of the 
academy nnd its members, and the services of all those 
it appoints on its committees, are furnished without 
remuneration, the full scope of the aid rendered by 
the academy under its charter obligations can be ap¬ 
preciated. 

These requests for study and advice have come from 
the President, from numerous branches of the Army 
and Navy, and from many of the civil departments, 
boards nnd commissions, both permanent and tem- 
poraiy. The i>roblems these requests present arc 
vastly more varied than are their origins. Recently 
numerous requests for assistance involving much work 
have come from temporary defense organizations, and 
more are in prospect. Many of them are matters of 
great uigency involved in decisions of public policy 
and the expenditure of large sums of public money. 

The pemanent organization of the academy and 
council, built up over the years, is of inestimable value 
in selecting quickly the most qualified men in any field 
of science for the particular study required. 

While the load of work imposed on the oflicers of 
the academy and council and on many of the members 
in handling these requests has disabused our minds of 
any lurking thought we may have harbored that mem¬ 
bership was an ornamental sinecure, it has been an 
interesting experience. So far as I personally am 
concerned, it has given me added respect for those 
men who, in the midst of a devastating civil war, could 
create in such a simple structure an organization so 
lasting, so powerful and so flexible to changing con¬ 
ditions as the one they adopted. It is difficult for me 
to conceive of a more effective sj^ructure for insuring 
that at all times government Be in position to avail 
itself of the most competent unbiased assistance science 
can provide. Temporary organizations have been in 
the past, ore now and will con tin mi to be created in 
times of emergency to supplement the work of the 
academy and council. They are, however, more likely 
than not to pass off the stage with the passage of the 
emergency which brought about their creation. 

As indicated above, the simple expedient adopted by 
Congress in the aeademy^s charter forged the strongest 
possible chains of service. Because it appeals merely 
to the honor of men, nothing can bo more compelling 
than an obligation to serve, coupled with a guarantee 
of complete freedom to render that service in the best 
way they can themselves devise. The strength of the 
academy and its ability to discharge its obligatiouB 
lies solely in the character and eminence of its mem- 
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bers and of those it selects to aid it. It does not reside 
in numbers, since there is no limitation to those it may 
ask to aid on occasion, nor does it reside in any statu¬ 
tory authority to enforce its findings or opinions. 
Fortunately, the academy has no such power and so 
no temptation to become dictatorial. 

The most powerful force within the academy and 
about‘the only one which acts on all of the members 
is therefore the one concerned with the quality of men. 
The fact that the load of work is unequally distributed 
among the membership, and that many of the members 
tnay never be called upon to render persona! service, 
matters little. The character of the problems pre¬ 
sented determines where the burden will fall. What 
is important, and what makes it possible for the 
academy directly and indirectly to i-ender service, is 
that it should be composed of men and women w'ho 
have established their conipeteiico as real contributors 
to an enlarging science. 

If further proof be needed of the power of the 
simple setup of seventy-seven years ago, it is to be 
found in the fact that not once in the many scores of 
calls for personal time-consuming unremuncrated as¬ 
sistance that the academy has made on men during the 
past year has there been a single declination. While 
many of the calls have been to members of the academy 
or National Researeh Council, the great majority have 
been to men outside either. Nor has there been, so far 
as I am aware, a single instance in which the advice 
given government has not been followed or has been 
questioned. 

So long as the eminence of its membership is main¬ 
tained, the Congressional Charter provides an almost 
impregnable citadel for disinterested service to the na¬ 
tion. It is a shield against the pressures of expedi¬ 
ency, influence and the thousand and one things which 
so frequently bedevil and thwart our group under¬ 
takings, 

I have a feeling that the pattern of permanent 
formal relationship between government and self-oper- 
ating groups of its citizens, exemplifled by the aoadr 
emy charter, could be copied to great advantage in 
numerous other flelds, 

To give you some idea of the scope and variety of 
the problems which have been submitted to the acad¬ 
emy during the past year, the following partial list 
may be of interest. Some of them have been handled 
by committees of the academy alone and more by com¬ 
mittees jointly appointed by the academy and council 
Due to the magnitude and increasing complexity of the 
problems we are more and more employing the joint 
committee scheme. 

1, From the President of the United States—Study 
and report on a method of instrument (blind) landing 
for aeroplanes to be standardized and employed a| 
major flying fields. 





2, Ftom the Civil A^rouauticB Authority—Compre- 
bendive etudy of the vdiole method of selection and 
training of pilots. This is a very considerable task 
which is extending over two years, and which involvt^ 
work at many institutions of learning. 

3, From the National Resources Planning Board— 
Study and report on industrial research in the United 
States. 

4, From the Advisory Commission to the Council of 
National D6fens^T(a) Study and report on tlie whole 
problem of utiJixing domestic low-grade manganese 
ores; and (b) Study and report on the erection of a 
tin smelter to refine low-grade tin ores from Bolivia. 

6. From the Army and Navy—Numerous problems 
concerned with National Dtjfense, Some of these arc* 
handled by permanent committees of the academy and 
some by special joint committees. Many of them in¬ 
volve much and long-continued work and the expend! ■ 
ture of large sums of money. 

These ar<^ but samples picked at random from a long 
list. 

Franic B. Jewktt 

ABSTRACTS OF PAPERS 

A white^flowered race of Valuta frota aged seed which 
ie genetically distinot from similar white raoee in nature: 
Albert F. Blaksslke and A. G. Avery. In Vatura 
atremonium there are two color forms, one with white 
fiowors and green stems, the other with purple flowers 
and steins. In the current manuals they arc re<}ognized 
as distinct species, V. etravionium and V. taiula, but 
differ only in a single pair of genes located in the 18 half 
of the 17*18 chromosome. From seeds aged 7i years, 
a recessive white-flowered tyjie segregated out in the F, 
generation which was indistinguishable in appearance 
from the wild whites. Wlien crossed with a standard 
white from nature, the F^ plants were purple, a fact which 
showed we were dealing with a new gene for white. By 
appropriate tests this now gene has been located in the 
*16 half of the 16*16 chromosome. The possibility that 
more than one recessive gene might be responsible for the 
different wild whites was tested by crossing standard 
white testers with over 400 white races from nature. If 
any of these whites bad been determined by a different 
gene from that responsible for the white flowers of the 
tester, their F/s would have been purple. The Fi’s, 
however, were all white, a fact which proves that there 
was only one gene for white flowers in the 400 races. 
Since these races were sooured from widely separate 
parts of the world, including aU the continents, and rep¬ 
resented all the reeurrent ohromoaomal types found in 
nature, it is probable that no new gene for white flowers 
in Uiis species has become e»tabli^md in the wild. In 
P. ferozf a gene for white flowers which is located in the 
*4 half of the 8*4 chromosome causes the corolla and 
stamens to be vdiite and the stem and leaves above the 
eotyledoiu to be green. In flower color the herbaceous 
Baturas are limited to two typea—^purple and white. 


415 

Physi^gical dif eteniiaiion of Aairagalua in response 
to sdsniam; Sau F. Tbeleasx (introduced by W, J. 
Bobbins). The growth of Aetragdlua raoemosas and 
A. pattereanii in solution and sand cultures was greatly 
increased by the olomeiit selenium (as selenite or solonate) 
in concentrations up to 27 ppm., and the plants accumu¬ 
lated large quantities of selenium. Selenium secuis to be 
an osaential mineral element for these spftcies of Aeiraga' 
ius. In umrked contrast, A. craseicargue was not stimu¬ 
lated by selenium in the culture solution but was instead 
poisoned, being severely injured by 0.33 ppm. and killed 
by 9 ppm. This species is able to absorb only small 
quantities of selenium, and its physiological response is 
like that of wheat, buckwheat, soy beans or tobacco. 

A. and A, pattereonii arc indicators of sele- 
niferoiis areas. But A. craeAicarpuift aince it is neither 
benefited by selenium nor poisoned by the very low con¬ 
centrations existing in natural soils, does nut servo as an 
indicator. Field studies in collaboration with Professor 
O. A. Beath have shown thus far that twenty-three other 
species are like A. racemosus and A. pattersonii in being 
selenium indicators, whereas many otl)er species of Aa- 
tragalus resemble A. crasHcarpva in being indifferent to 
seleniam in natural soils. Tlie indicn.tor Bpecies fall into 
six of the twenty-niue groups into which M. E. Jones 
divided the genus Astragalus on the basis of morpholog¬ 
ical characters. AH members so far oxumined la the 
groups Bisulcati, Ocreati, Podo-sclorocarpi and Preusaii 
are selenium indicators; and no member studied in the 
groups tniginosi, Floxuusi, Inflati, Homalobi, Ango- 
phylli and Ilypoglottides is a selenium indicator. The 
groups Galegiformes and IjonclvcK*.arpi seem to require 
revision, since each includes both indicator and non¬ 
indicator species. Physiological differentiation of As¬ 
tragalus with reference to selenium provides a new ap¬ 
proach to the division of this diflicult genus into groups 
representing relationships and evolutionary development. 

Sensitivity of gladiolus oorms during an artificially 
prolonged rest period: Fjukk E. Penny (introduced by 

B. O. Podge). Although gladiolus eorma when freshly 
harvested are dormant, they pass through this rest period, 
usually in one to throe months, and then will germinate 
promptly wlien planted. This rest period may be pro¬ 
longed for many mouths or for two years or more with 
certain varieties by the simple expedient of replanting 
the freshly harvested conns in moist soil and storing at 
room temperature or preferably at about 27'’ C. With 
the passage of time, corms with a rest period artificially 
prolonged in this way become sensitive to low tempera¬ 
tures, such as 0° and 5° G. Germination can then be in¬ 
duced by short periods of chilling sueli as 48, 24, 12 or 
even 6 hours, depending on the variety and the duration 
of the period of enforced rest at the time of the exposure 
to cold. Puring this long rest period tho corms show 
an exceptional typo of respiration. When first removed 
from the soil after a sojourn in it of several or even a 
few months, the carbon dioxide production at tho tempera¬ 
ture which prevailed during the storage in soil is very 
low, approximately 2 to 30 mg GO, per kg per hour. This 
low rate is maintained, however, for only 4 to 8 hours, 
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when the rate rises rapidly until within 24 to 48 hours 
it reaches 20, 40, 80 or even more than 100 mg. From 
this maximum the respiration curve falls gradually until 
after 5 to 7 days the original low rate is reached, this 
being maintained indefluitely. In spite of this great 
change in respiratory activity tho rest period is not 
broken, but these corma retain their dormancy, may he 
again planted in soil and become available for another 
respiration test. Tho curve is again given by a subse¬ 
quent test, 7 >rovidod the period in tlie soil following the 
first removal is approximately three months, During the 
first few hours after removal from the soil (when the 
rate is low and rising) the volume of oxygon taken in is 
much larger than tho volume of carbon dioxide given off, 
approximately two to three times as largo; but at the 
time of the maximum rate, and in the entire period during 
the falling rate, oven to the time of the secondary mini¬ 
mum, the volumes of O 3 and COa aro equal. 

Growth of excUed roots and heterosis in tomato: WiL- 
idAU J. Bobbins. Excised roots of two inbred lines of 
tomato and the hotorotic F, were grown under sterile 
conditions in liquid media. The seeds from which the 
excised roots came were furnished through the courtesy 
of 0. B. Lyon. The roots were grown in a mineral salt- 
sugar solution supplemented with thiamin, with thiamin 
and vitamin B<i or with thiamin, vitamin B« and nicotinic 
amide. Under tho experimental conditions used tho roots 
of the hybrid grew more in all three typos of solutions 
than those of either parent. Tho roots of one parent 
showed a greater response to vitamin than to nico¬ 
tinic amide, the roots of the other parent showed more 
response to nicotinic amide than to vitamin Ba. The roots 
of each line showed a characteristic morphology. It 
would appear that hybrid vigor is not limited to the top 
of tho plant and that a study of the growth of excised 
roots of inbred parents and their heterotic offspring may 
throw light on the physiological basis for hybrid vigor. 

Theoretical and experimental studies on protoplasmic 
streaming: WiliiIAM Skifeiz and NoBirao Kamiya (intro^ 
dueed by A. N. Richards), Protoplasm is often in active 
inotion. In certain lowly plant forms, JJiis motion, known 
as protoplasmic streaming, occurs in fine direction only at 
a time. Reversal in direction of flow tokos place rhyth¬ 
mically. Tlie phenomenon is best illustrated in the slimo 
molds. Hypotheses on the mechanism of protoplasmic 
streaming have been numerous. Surface tension, hydra¬ 
tion, electroendosmosis and contractility arc some of the 
forces which have been hold responsible. The technique 
known as ‘ ‘ time lapse *' in cinematography has revealed a 
rhythmic pulsation of the plasmodium or body of a slime 
mold. The senior author regards this rhythmic contrac¬ 
tility as tho mechanism responsible for protoplasmic flow. 
The contraction and expansion of the plasmodium is per¬ 
fectly synchronized with the outward and inward flow 
Of the protoplasm. The theory is extended to include all 
forms of protoplasm. Rhythmic movements of tissues ex¬ 
ist In virtue of the innate attribute of contractility in the 
protoplasm of which they are made. Tho chemical or 
physical basis of protoplasmic contractility is probably 
to be found in the contraction of folded protein molecular 


chains. The next step in our studios was the measuring 
of the motive force responsible for protoplasmic flow. 
The junior author set about to accomplish this. Through 
tho development of a suitable technique it has been pos¬ 
sible to oppose tho force which moves protoplasm. A 
single strand is selected and so placed in a> divided cham¬ 
ber that one half may bo subjected to pressure while the 
other half is left unopposed. If, by tlxis means, the proto¬ 
plasm, where observed, is held still, the counter-pressure 
applied is a measure of the motive force responsible for 
streaming. The counter-pressure which is just sufficient 
to keep protoplasm quiet changes rhythmically. The 
range of this pressure, and therefore of the vital jjroto- 
plasmie force, is between ± 25 cm of water. Instantaneous 
values of tho balance pressure, taken every five seconds, 
and plotted against time, 3 d(^]d undulating curves which 
reveal such characteristics as frequency, amplitude and 
irregularities of tJio rhythm in protoplasmic activity. 
One of the most extraordinary of these is the presence of 
more than one rhythm: in short, protoplasm is a poly¬ 
rhythmic system. 

Formation of crystalline cellulose in pl<istids of living 
cells: Wanda K. Fare (introduced by C. B. Davenport). 
In 1934, uniform-sized, cellulose crystallites ( 1.1 x 1.5 p) 
were identified in cell membranes from various parts of 
tho plant kingdom by means of microscopic, chemical and 
x-ray diffraction analyses. During the period of cell 
membrane formation these cellulose particles appear in the 
outer regions of the cytoplasm of a living cell, such as 
the cotton fiber, arranged end to end in orderly, single 
rows. The particles are coated with a viscous substance 
which holds them together to form the fibril and the 
fibrils, layer upon layer, to form the cell membrane. In 
tho course of tliesn earlier observations of the formation 
of plant coll membranes by cellulose particles and cement¬ 
ing substance elaborated in the protoplasm of living colls, 
no clue was obtained as to the mechanism of formation 
of the particles. The tropical marine alga, Ealioystis 
ovalis, proved to bo excellent material for the solution of 
this problem. Upon the inner surfaces of the membranes 
of its chloroplasts are formed, successively, rings of vary¬ 
ing diameter and equal thickness. These rings fragment 
directly to produce tho uniform-sixed cellulose particles. 
In many types of cells of higher plants colorless plastids 
produce cellulose particles by essentially tlie same mocha- 
nism. In chlorophyll-containing cells of the higher plants, 
starch is formed in tho chloroplasts and cellulose in sepa¬ 
rate plastids containing no pigment. Starch formation 
was observed in plastids of living cells before 1850. OoUu- 
lose formation has boon more elusive and tho mechanism 
which wo now find in operation has been hitherto unde- 
Boribed. 

Observations on parasites and inclusion bodies ia oer- 
tain intestinal protoeoa: David H. Wenwoh (introduced 
by 0, E. McCluug). Bacterial and fungoid parajfltes of 
Protozoa have been known for more than half a century. 
They were earlier seen in various kinds of freo-living 
species, but during the past thirty years an increasing 
attention has been given to such parasite associated with 
endozoic Protozoa. Some of these associated organisms 
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ape ectozoie and others are ondozoic. Some may be sym¬ 
biotic; for example, in the flagellate, Lophomonas s/rtata, 
from the intestine of cockroaches, rods of the genus 
Fu»i/ormiti seem always to be present, persisting through 
division and encystment. Members of the genus, 
5phocri(o, considered to belong to the fungoid groui), 
Ohytridiolea, aro intraeytoplosmic parasites, while mem¬ 
bers of the related genus, Nucl&opha^a^ are intranuclear. 
Kirby (Proc, Third Iniernat, Conp. for Microhioloffy^ 
1940) has recently called attention to an extensive list 
of both ectozoie an^ endozolc forms associated with the 
Protozoa in termites. The present report is confined to 
associates of certain of the intestinal flagellates and 
amoebae of man and some other vertebrates. I have pre¬ 
viously reported short oval rods adhering to the surface 
of Trichomonas hominitt and of Diplococcus-Iike forms ad- 
Ijpring to T, vaffinalijt, Hhort rods have recently been 
found on the surface of T. augxisfa and T. hatrachorum 
in frogs and toads. In amphibian hosts, also, long slondor 
rods are frequently found on the surface of Monocerco- 
monas {Buirichomastix) sp. and apparently the same kind 
on the surface of Rclortamonas dobdli from the same 
hosts. Intracytoplasmic rods of various types have been 
found in trophic stages of Chilomoittix hettencourii and 
trophic and cystic stages of Oiardia stmoai of rats and 
mice, and in Trichomonas augusta and Chilomastix caul- 
leryi of amphibia. I have found species of SphtterUa in 
the flagellates, Trichomonas mam, T. porvo, T. minuta 
and Chilomastix hettencourii (trophic and cyst stages), 
from rats and mice; in Trichomonas awpiwto, T. botra- 
Chorum^ Reiortamonas dohcllif Eexamastix sp. and Mono- 
ecreonwnas sp. from frogs and toads, I have also found 
members of this group in the parasitic amoebae, Enta¬ 
moeba coU (trophic), E. histolytica (trophic and cyst), 
EndoHmax nana (trophic and cyst), lodamoeba hutschlii 
(trophic). There is ovidouee that there may bo two spe- 
citw of Sphaeriia in T. murw. There is also evidence that 
a flagellate may rid itself of parasites by detaching a blob 
of cytoplasm containing them from the posterior end. 
Evidence indicates that T. augusta also rids itself of 
parasites in the same manner, 1 have found intranuclear 
parasites, possibly belonging to the genus Nuclcophaga, 
in Trichomonas muris and in the following amoebae: 
EndoHmax nana (trophic and cyst), lodamoeba biitschlii 
(cyst), Entamoeba histolytica (cyst), E, muris (trophic 
and cyst) and K. ranarum (trophic). Ibither homogene¬ 
ous inclusions have been seen in the cytoplasm of Tri¬ 
chomonas muriSf T, augusta and ChilomasHx betteneourti 
trophic stage. While these may be some special type of 
food or some unrecognized parasite, they are also similar 
to the intracellular inclusions of metazoa associated with 
filterable viruses. 

Mating and metabolism in Paramecium ealkinsi: Edgak 
J. Bokll and Loeandb Ij. Woodruff, The respiration of 
two mating types of Paramecium callcinsi has been mea¬ 
sured by means of the Cartesian diver teelinique in (»rder 
to establish the normal rate of oxygen consumption for 
this species, and, in addition, to determine whether a 
physioiogioal basis for the difiPerence in mating behavior 
between the types can be discovered. The mating reac¬ 


tion in this species is represented generally by the forma- 
tion of a clump (**agglutination*^) of large numbers of 
imlividuals of both types from which pairs of Type I 
and Type It animals then emerge. In animals in which 
the muting reaction consists of clumping with subsequent 
pairing, the average rate of oxygen consumption per ani¬ 
mal per hour is 0.25 inp,l for Typo I and 0.28 mpl for 
Type IT. This difference possibly is duo only in part to 
a real metabolic difference between the types, since the 
average size of Type TI animals is slightly greater than 
that of Type I. Wlien the physiological state of the 
Baramecia is such that neither clumping nor pairing will 
occur, the oxygen consumption is much larger than when 
both of these phases of the mating ronction are manifest. 
The average respiratory rates for Typo I and Type II 
animals are then, respectively, 0.43 and 0.48 mpl per 
animal per hour. Occasionally, the mating reaction con¬ 
sists only of the clumping phase—the mjiss of individuals 
then breaking up without the formation of pairs. In such 
cases, where clumping but no pairing occurs, the indi¬ 
viduals of 0710 type show the low rate of oxygen consump¬ 
tion characteristic of Paramecia which will both clump 
and pair, whereas the individuals of the other typo respire 
at the typically high rate of animals in which znating 
tendency is absent. The results indicate that an inverse 
relationship exists between metabolic level and mating 
tendency and that clumping witliout pairing will oeemr 
betweoi animals in which one type possesses a low rate 
of metabolism, while that of the other is high. Fuithsr 
ovidenco that clumping requires that a low metabolic Urvd 
(and hence a i)OHitivc muting tendeiicy) exist in only one 
of the mating types is seen iii the fact that clumping 
between living Paramecia of one type and a dead animal 
of the other somotimes occurs. 

The composition of snake populations: Emmett B. 
Dunn (introduced by D. H. Tennont). (1) ttnake popu¬ 
lations aro made up of a few common species and a larger 
number of rare species. In general the commoner tenth 
of the species make up half the population; the rarer 
half of the specitis make up a tcntli of the population. 
This relationship was first worked out for four areas in 
Panama, with snake faunas of many species, represented 
by some ton thousand individuals collected at random. 
It has been found to hold good as far north as California 
and Pennsylvania, and on faumis of as few os seven 
species. (2) The Pana7na areas each have a quite simi¬ 
lar list of species, but a quite different list of dominant 
species. (3) The abundance of individuals in nature, 
as sliown by the Panamanian statistics is not correlated 
with wideness of range of the species, number of species 
in the genus or numbi^r of genera in the family. 

The primitive streak in embryos of the Macaque mon¬ 
key: Okorge L. tSTREETKO, In embryos of the Macaque 
monkey, and probably of man and most mammals, the 
primitive streak is found to bo in direct line from the 
prliilordial germ-plasm of the ono-cell stage. In accept¬ 
ing the principle that development consists in proceeding 
from the more general to more specialized cells, tlie primi¬ 
tive streak is to be designated the locus of the second 
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order of such bpeciftlkatioii; the first hoing ^hon the 
auxiliary elomeutb of the egg separate thomseives from 
the true formative elements. TJio primitive streak in a 
strict sense is not ectoderm any more than was the orig¬ 
inal one-cell ogg. From it, however, the primary om- 
bryonio tissues known us ectoderm, mesoderm and endo- 
derm ore derived. This step constitutes a second order 
in specialization, and the derived cells are therewitli 
limited in their potentialities to their particular typos 
of development. Tiiat is to say, the primitive streak is 
not a defined embryonic tissue but constitutes what re¬ 
mains of tlio primordial mother cytoplasm, changed only 
in being drained of the speciulizod cells that arc moving 
out and away from it to fulfil their various limited 
careers. 

A single scrips vs, many pairs of sex factors in ike 
wasp Uabrohracon: P. W. Whitino (introduced by C. 
E. McClung). Snell {}*roc. Nat. Acad. Sci., 21: 446- 
453) postulated that sex differences might be determined 
by many pairs of independently segregating Mendelian 
factors. If the mcmbcirs of any one or more of the pairs 
were different, the wasp would be female: otherwise it 
would be mule. Tt has now been shown that tliese factors 
do not occur in separate pairs, but in a single series 
(alleles). This has been done by tagging them with the 
gene causing fusion of antennal segments. The gene 
fused has been introduced into two stocks having differ¬ 
ent sex factors. In each stock the sex factors proved 
to be similarly linked with this gene. Therefore those 
sex factors must be in a siuglo series. 

Artificial mixing of incompatible germ-plasms in Dro¬ 
sophila: Hbrmann J. Mullsr. It has often been asserted 
that the differences between “good species“ of animals, 
such as those which give sterile “mnJes“ when crossed, 
are probably not Mendelian or chromosomal, and that the 
findings of geneticists therefore do not concern the more 
fundamental features of living things. As genetic anal¬ 
ysis of such differences would require the obtaining of 
mixtures of various kinds—“ recombinants “—that would 
only arise in the later generations of crosses between the 
two contrasted types, the impossibiUtf of breeding the 
first generation Iiybrids has hitherto hindered a direct 
attack on the above problem. Drosophila melanogasler 
and D. simulans arc examples of two such “good spe¬ 
cies, “ which in nature yield only sterile hybrids. We 
have found it possible to circumvent the difficulty in¬ 
herent in this sterility, and to obtain and distinguish, in 
the first generation of this species cross, the types that 
would be characteristic of the second generation, derived 
from a back-cross between the sterile hybrids and pure 
melanogastcr. The method involves the crossing of 
triploid melanogaster females, which produce eggs with 
some extra chromosomes, by x-rayed simulans males, 
which produce sperms with some incapacitated chromo¬ 
somes. This situation provides opportunity for some of 
the offspring to receive two chromosomes of a given kind 
from one species and none of that kind from the other 
species, while at the same time, in the case of other kinds 
of ehromoeomes, they receive one chromosome from each 


species. Study of the different types thus produced gives 
evidenec that those differences between these species 
which cause their hybrids to be sterile morphologically 
abnormal or in viable are dependent upon the properties 
of their chromosomes. The abnormalities can be an¬ 
alyzed into a series of effects, each of which results (as 
in Dobzhansky’s crosses between different “races'^ of 
Drosophila pst?udoohsoura) from the inharmonious inter¬ 
action of a factor or factors in a given chromosome de¬ 
rived from one species with another (“complementary^') 
factor or factors in chromosomes from the other speeicNi. 
A “recombinant" female having its major chromo¬ 
somes from melanogastcr and only minor chromosomes 
(the Y and one fourth) from simulans was normal and 
fertile—the only fertile hybrid—a result that verified the 
whole interpretation. By breeding this female the minor 
chromosomes wore established in stocks which otherwise 
were purely meZanopaster. It was found that in this 
melanogaster setting various genes of those minor chro¬ 
mosomes fail to act in precisely a normal manner. This 
supports our inference that the numbtir of cryptic genetic 
differences between species far outrun those causing obvi¬ 
ous differences between them or those working in a 
“complementary" way to cause abnormalities of their 
first'generation hybrids. 

Cancer «R oat fish; pathology and transmission; Bal- 
DUIN hvcKt and Hanb ScHUUMBKaoER (introduced by 
Peyton Bous). Experimental cancer research has hith¬ 
erto been done mainly with warm-blooded animals, be¬ 
cause it has generally been thought that among the more 
primitive cold-blooded vertebrates, neoplasms are rare 
and consequently not readily available for investigation. 
However, a systematic search has revealed that various 
kinds of neoplasms, similar in structure and behavior to 
those in mammals and birds, are actually common among 
the lower vertebrates. Of such tumors one of the most 
suitable for studying certain phases of cancer is an epi¬ 
thelioma which frequently affects the catfish (Ameiurus 
nebulosus). During the past year the number of tumor- 
bearing fish obtained from streams in Now Jersey and 
Pennsylvania has exceeded one hundred. This cancer 
usually occurs as a large, rod, fiesby mass on the lips or 
the dental plates; less often it involves other parts of the 
mouth and rarely it extends to the skin. Sometimes the 
tumor becomes so massive as to prevent closure of the 
mouth. In approximately one third of the cases, a sec¬ 
ondary tumor develops on that part of the opposite lip in 
direct contact with the primary growth. Histologically, 
the neoplasms consist of masses of epithelial cells which 
at first grow in an outward direction and show little 
tendency to invasion. But as the tumors become larger, 
they extend into adjacent tissues, and not infrequently 
they are seen to have pushed into vessels, where they 
form emboli* Experimentally, we have transmitted the 
neoplasm to fish of the same species by implanting it in 
the cornea of the eye, whore it readily becomes es¬ 
tablished.. The rate and mode of growth of the trans¬ 
planted tumors have been followed over periods of sev¬ 
eral months by periodic examination of the Bring tnmora 
This was done by throwing a beam of light onto ^ 
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tumofi which WAS then observed throagh the transparent 
cornea with the microscope. It was thus learned that 
this cancer always develops according to a definite struc- 
tural pattern, namely, in the form of undifferentiated 
membranes which gradually tlilcken and become more 
compact, In this manner growth oontinues until the 
tumor fills the cornea. 

Cyclic chanffea in ike mctminary gland of the Tnonicey: 
CAHii 0. HaaTHAK and Habold Bpeert. A large and 
controversial literature has ariiwn concerning changes in 
the human breast in relation to the menstrual cycle. 
Since the phenomena accompanying the cycle in man 
and monkey parallel each other in so many respects; and 
since the monkey breast is so well adapted for study and 
is readily obtainable the matter was investigated in a 
serlos of nine regularly menstruating monkeys. It was 
found that there is a definite cycle when ovulation has 
occurred, none in the absence of ovulation. The chief 
changes consist of enlurgement of the lobules and dila* 
tation of the ducts. These changes begin to be manifest 
several days after ovulation and occur in accelerated 
tempo until they reach their maximum in the late pre- 
menstruum. The relation of these findings to tho physio¬ 
logical action of estrogens and progesterone will bo 
discussed. 

The piesio-electrioity of heta qvarts; A. W. Lawson 
(introduced by I). W. Bronk). In distinction to the 


generally accepted belief that beta-quartz is not pieeo- 
oleetrk, the existence of piezo-electricity in quartz above 
575® C., originally observed by Osterborg and Cookson, 
has been confirmed, Piozo-electricity was observed in 
Hiuall crystalline fragments of quartz up to about 800° 
0, by the “click" method. A suitably cut quartz bar 
was excited to longitudinal vibration which could be de¬ 
tected by both the click method and measurement of tho 
impedance of the quartz with a peak voltmeter up to 
about 850° 0. The observations suggest that the disap¬ 
pearance of piezo-electricity in beta-quartz at higher 
tomperaturcss attributed by Osterberg and Cookson to the 
appearance of a now phase is due to the rapidly increas¬ 
ing electrical conductivity of tho quartz. 

Reiative acid airengths in various solvents: Martin 
Kilpatrick (introduced by A. N. Richards). It has 
been shown experimentally that the ratio of the dissocia¬ 
tion constants of the substituted benzoic acids to that 
of benzoic acid yields a sequence of relative acid strengths 
which differs from solvent to solvent. In general the 
meta and para substituted acids become relatively 
stronger in solvents of low dielectric constant while the 
reverse is true for ortho substituted acids. The effect 
of the meta and para substituents cun be interpreted in 
terms of electrostatic effects, but tho observed effect with 
decreasing dielectric constant is greater than the theo¬ 
retical. 

(To he contimied) 
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HENRY McELDERRY KNOWER 

Hknbt McEbPEimr Knowbr, son of Captain Ed¬ 
ward C. Knower, U. S. A., and Mary D. (McElderry) 
Knower, was bom in Baltimore, Maiyland, on August 
5, 1868. His death, at the age of 71, occurred in his 
native city on January 10, 1040. He was educated at 
schools in Baltimore and at the Johns Hopkins Uni¬ 
versity, where he received the A.B. degree in 1890. 
Continuing there as a graduate student under the late 
Professor William K. Brooke, he was awarded the 
doctorate of philosophy in 1896. During this period 
ho served as assistant for two years and the last year 
he held the Adam T. Bruce fellowship. 

^ After obtaining his Ph.D, degree Knower was 
appointed to an instructorahip in biology at Williams 
College but returned to Baltimore the following year 
and in IS99 become instructor in anatomy in the Johns 
Hopkins Medical School, where he remained ten years, 
the last year as associate. From Baltimore he was 
called in 1009 to the University of Toironto as lecturer 
in anatomy, and in 1910 he became professor and head 
of the department of anatomy at the University of 
Cincinnati. After his leeignation from this post in 
1924 he served a$ visiting professor at the University 
of Georgia (1926*27) and then An professor of 
anatomy at the University of Alabama until 1929. 
|Vom 1930 to 1932 he was associate professor of 


anatomy in the Albany Medical College of Union 
University. His last appointment was that of research 
associate in biology at Yale University (1933-37). 

In tho late nineties Knower attended a number of 
sessions at the Marine Biological Laboratory, Woods 
Hole, and in 1908 became a regular summer resident. 
He served there as librarian from 1909 till 1919, dur¬ 
ing which period the library grew rapidly and was 
well arranged and catalogued. 

In 1897 he married Miss Yirginia Du Barry, who 
survives him. They had two children, Henry Du 
Barry, whose death late in 1939 was a severe blow 
to his father at a time when he himself was critically 
ill, and Virginia (Mrs. William A. Moore, of Bronx- 
ville, H. Y.). There arc five grandchildren. 

Knower's first research work dealt with the embryol¬ 
ogy of termites, in which he became interested on an 
expedition to Jamaica in 1891. This was the subject 
of hifl doctoral dissertation, which was published in 
Volume 16 of the Journal of Morphology. After his 
appointment in anatomy his interests naturally shifted 
to problems more closely related to that field. He 
became absorbed in the study of the devolopment of 
the vasocnlar system, first through the demonstration 
of the lymph hearts and vessels in embiyos from which 
the i^ystemic heart rudiment bad been removed. In 
Dr. Malles department during this period there was 
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much interest in the vascuUir system. Knower made 
essential improvements in the technique of micro-in¬ 
jection by blowing a bulb at the end of the capillary 
injector and using gentle heat, applied to the bulb, 
to propel the injection fluid. Through the years which 
followed he made extensive studies of the development 
of the vascular system, both blood vessels and lymphat¬ 
ics, and accumulated a vast collection of injected inato¬ 
nal, including embryos of various species of urodele 
and anuran amphibians and of fishes. Brief reports 
on this work were made from time to time at the 
meetings of the American Association of Anatomists, 
where his specimens were demonstrated, but it is only 
upon the anuran material that a full report was pub¬ 
lished, as one of the American An<itomical Memoirs. 
This was finished and put through i)ress less than a 
year before his death, at a time when his physical con¬ 
dition was such that it seemed scarcely possible for him 
to work at all. 

These investigations led to the conclusion that the 
lymphatics spread first from a center connected with 
the anterior lymph hearts, which pump the lymph into 
a tributary of the pronephric sinus. The process of 
growth is by budding, and in this Knower agi’ees with 
Hoyer, Sabin and Clark and is opposed to the lacunar 
theory. He did not reach this conclusion without 
careful consideration of the evidence, and, indeed, 
open-mindedness and critical judgment characterized 
all his work. 

Knower will, perhaps, be remembered as much for 
his services in the establishment of the American 
Journal of Anatomy and the Anatomical Record as 
for his special investigations. At the close of the 
last century jounials for the publication of anatomical 
and zoological research were altogether inadequate; in 
fact, aside from certain institutional publications, they 
were almost non-existent. On account of financial 
difficulties the Journal of Morphology had just been 
discontinued (fortunately only J^porarily) and there 
was nothing to take its place. This was about the 
time when the Association of Anatomists was under¬ 
going reoiTganization at the hands of a younger group 
of men who were active in anatomical research as 
understood in continental Europe. The need of a new 
journal was generally fdt, but there was hesitancy 
about setting up any more institutional publications. 
Cooperative action was needed, Knower often dis- 
CAifised this situation with Mall, and late in 1900 deter¬ 
mined to go ahead with the organization of the Jour- 
nal of Anatomy. He visited various laboratories, 
secured pledges of financial support, and won the 
cooperation of the distinguished group of men that 
afterward formed the editorial board of the journal, 
which was nearly identical with the group that had 
been active in the reorganization of the association. 
When the editorial board was founded, Knower be¬ 


came its secretary, virtually managing editor, which 
position he held until 1921, when the ownership of the 
journal was transferred to the Wistar Institute. In 
those days the managing editor of a scientific journal 
was a combination of editor, business manager and 
office boy, and a lot of hard work was reciuircd to make 
the enterprise successful. Bmower served with great 
devotion and tact, and this, together with the unselfish 
cooperation of the board, insured the success of the 
joumal from the start. It is odd that he was never 
given the title of managing editor. Whatever may 
have been the reason, it was not lack of appreciation 
of his services. There are in his files many letters 
from members of the editorial board and from those 
who contributed funds for the journal, including 
President Daniel C. Gilman, that artt most complimen¬ 
tary and appreciative. One of these, the last one 
written him by Dr. Charles Sedgwick Minot and 
dated June 26, 1914, announcing a grant from the 
Elizabeth Thomi)son Fund for Knower's research, may 
be quoted: 

We have from experience learned to look upon grants 
for illustrations as rarely desirable. In your case I ex¬ 
plained to the Board that your University was probably 
not able to assist you much in that way but the deciding 
consideration was that you had done a great deal of 
devoted work for the Journal of Anatomy of the sort that 
necessarily reedvos little attention and excites none too 
much gratitude. The Board hopes that you will con¬ 
sider the grant partly os an expression of appreciation 
of your very real service in jiromoting the cause of 
Anatomy in America. It is a personal pleasure to me 
to write this to you. 

The Journal of Anatomy naturally became the offi¬ 
cial organ of the Association of Anatomists, and some 
years later the need was felt for another type of pub¬ 
lication that would bring out shorter articles, book 
reviews and news items of interest to anatomists, in¬ 
cluding the proceedings of the association. Thus was 
established in 1906, at Knoweris initiation, the Ana- 
tomical Record, which was printed for the first two 
years as a supplement to the journal. During this 
period Knower, as editor, contributed frequently to 
its pages, but by 1908 it had made such a place for 
itself that it was established as an independent jour¬ 
nal with its own editorial board. 

As teacher and director of an anatomical institute 
Knoweris main sphere of activity was at the Univer¬ 
sity of Cincinnati. When he was called there in 1910, 
only a year after the publication of Flexner's report 
on medical education in the United States, two of the 
proprietary medical schools in Cincinnati had been 
united and had become affiliated with the university. 
The history of both sohools went back many years to 
the days of Daniel Drake, and the rivalry between 
the two faculty groups continued after the merger. 
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The introduction of iie'w ideas, especially in preclinical 
teaching and research, was needed, and Knower was 
one of a group of four men brought in from without 
to accomplish this purpose. The plana called for the 
construction of a complete new plant, both hospital 
and laboratories, which was carried through under the 
general leadership of the late Dr. Christian Holmes. 
Knower*s part was to plan and equip the new ana¬ 
tomical laboratory, and this he did with vision and 
skill. He had brought with him from Baltimore the 
spirit of Mnirs laboratory at Johns Hopkins, and 
this was reflected in the organization and atmosphere 
of the department. Such fundamental changes could 
not be carried through undisputed. Controversies that 
would not abate arose over methods of teaching, the 
value of research, and standards for students. 
Knower, always i>crsistent and uncompromising in 
matters of principle, would not yield, and the friction 
that developed led in the end to his resignation, an 
occurrence which could and should have been avoided. 
Nevertheless, this transitional period was a construc¬ 
tive one, and in spite of the difficulties and the un¬ 
fortunate ending it was a veiy happy one in his life. 

Knower was one of those teachers who treated his 
students as individuals and not simply as members of 
a class. He was not a facile lecturer and tlie inspira¬ 
tion that he gave them was not through this medium. 
It was rather by close personal contact in the labora¬ 
tory and by his sympathetic underatanding of their 
problems that he won their warm regard and affection. 

To his friends and associates he was loyal and true, 
companionable and sympathetic, with a sense of re¬ 
sponsibility in all his relations. His humor, cheerful¬ 
ness and good nature gained him many friends, espe¬ 
cially among the younger generation. In his years of 
declining health, which were long and distressing, these 
qualities never failed him. His courage and determi¬ 
nation in completing a substantial part of his life 
work during this period of adversity will remain as 
an example to all who knew him. 

Ross D. Harrison 

National Bksjubch Council, 

I Washington, D, 0. 

RECENT DEATHS AND MEMORIALS 

Db. Carl L. Alsbkbg, director of the Food Re¬ 
search Institute and of the Gionnini Foundation of 
Agricultural Economics at Stanford University, died 
on November 1 at the age of sixty-three years. 

Dr. John Bknshaw Caeson, research mathemati¬ 
cian at the Bell Telephone Laboratories, New York, 
died on October 31. He was fifty-four years old. 

De, Ormond R. Bxjtlkr, since 1912 professor of 
botany and botanist in the Agricultural Experiment 


Station of the University of New Hampshire, died on 
October 24 at the ago of sixty-three years. 

Dr. William Goooin Crockett, professor of phar¬ 
macy at the Medical College of Virginia, died on Oc¬ 
tober 29 at the age of fifty-two years. 

Dr. GersTAVUS August Eisen, from 1893 to 1900 
curator of the California Academy of Sciences, 
known for his work in biology and archeology, died on 
October 29 at the age of ninety-three years. 

The Rev. Dr. Joseph J. Williams, professor of 
cultural anthropology at Boston College, died on 
October 28 at the age of sixty-four years. 

Dr. Rodekt Bowie Owens, electrical engineer, sec¬ 
retary of the Franklin Institute from 1910 to 1924 
with the exception of the war years, died on Novem¬ 
ber 2 at the age of seventy years. He was formerly 
director of the Bartol Research Foundation. 

M. Edouard Clapak^:de, professor of psychology 
at the University of Geneva and permanent secretary 
of the International Congress of Psychology, died on 
September 2. During recent years he had specialized 
in child psychology and had established the J. J. 
Rousseau Corresponding Institute of France. He 
was an honorary member of the British Psychological 
Society. 

Db. Adolpho Lutz, of the Oswaldo Cruz Institute 
of Bio de Janeiro, author of medical, zoological and 
entomological works, died on October 6 at the age of 
eighty-four years. 

The W. S. Blatchlcy Club, formerly the Hamilton 
County Nature Study Club, held a memorial meeting 
on October 11 for the late Dr. Blatchley, formerly 
State Geologist of Indiana, for whom the club was 
named. The meeting was held at Noblesville and the 
memorial tribute was given by Dr. J. J, Davis, of 
Purdue University. 

The Journal of the American Medical Association 
states that friends of the late Dr. Lawruson Brown, 
for many years head of the Trudeau Sanatorium, 
Saranac Lake, N. Y., have established Uie Lawrason 
Brown Memorial Fund to finance one or more fellow¬ 
ships for research in diseases of the chest. The fund 
will be managed by the Saranac Lake Society for the 
Control of Tuberculosis, and if at any time that or¬ 
ganization should cease to exist the management of 
the fund will be offered first to the Johns Hopkins 
University. The present committee is composed of 
Drs. Leroy U. Gardner and James Woods Price, Sara¬ 
nac Lake; Louis llamman, Baltimore; Esmond B. 
Long, Philadelphia; David R. Lyman, Wallingford, 
Conn., and William P. Thompson, New York. 



422 vm»,m.am 

SCIENTIFIC EVENTS 


THE U. S. WEATHER UNIT AT HARVARD 

Thk United States Weather Bureau on November 1 
moved its headquarters for regular observing of the 
sun's radiation from Washington, D. C., to tlie Blue 
Hill Meteorological Observatory of Harvard Univer¬ 
sity, in Milton, Mass. 

Two government technicians and government solar 
observation equipment will henceforth be located at 
the Harvard station. Weather bureau instruments for 
solar observation will be calibrated at the Harvard sta¬ 
tion, and the routine solar reports of other government 
observatories will bp received and ediU^d there. 

Harvard’s obsServatory has been carrying on study 
of the intensity of solar radiation for eight years, 
initiated by Dr. Herbert H. Kimball, research asso¬ 
ciate, who retired from the government Weather 
Bureau in 1932, and from Harvai'd last year. 

Solar observations made at the Harvard weather 
station include measurement of the intensity of solar 
radiation on a horizontal plane and on a plane per¬ 
pendicular to the sun’s rays, and also study of tbe dust 
and moisture content of the atmosphere. The obser¬ 
vations are important in weather forecasting and also 
for increasing knowledge about tbe sun and tbe earth's 
atmosphere. 

Professor Charles F. Brooks, director of the Har¬ 
vard weather station, explains that in moving solar 
observation beadquaHcrs to the Harvard station the 
govermnent weather officials considered both the ad¬ 
vantageous observing conditions on Blue Hill, rela¬ 
tively free from city smoke; and also the intensive 
studies of solar radiation being carried on in this 
region by both Harvard and Massachusetts Institute 
of Technology under the auspices of foundations estab¬ 
lished by Dr. Godfrey L. Cabot, Harvard, 1882, of 
Boston. 

The government technicians^at Blue Hill will be 
Irving F. Hand and Mrs. Helen Cullinane, now of the 
Washington Bureau. 

THE CANAL ZONE BIOLOGICAL AREA 

A MOVE to put the research laboratory on Barro 
Colorado Island on a permanent basis was successful 
when the act was passed directing the Pi’esident of 
tbe United States to set aside within the Canal Zone 
an area in Gatun Lake known as Barro Colorado 
Island in which the natural features shall, except in 
event of declared national emergency, be. left in their 
natural state for scientific observation and investiga¬ 
tion, the area to be known in the future as the Cana} 
Zone Biological Area. The act provides for a Board 
of Directors to consist of the Secretary of War, tbe 
Secretary of Agriculture, the Secretary of the Interior, 


the Secretary of the Smithsonian Institntiou, the 
president of the National Academy of Sciences and 
three distinguished biologists appointed by the presi¬ 
dent of the National Academy of Sciences with the 
approval of the Secretaries of War, Agriculture, In¬ 
terior and the Smithsonian Institution; the president 
of the academy to be chairman of tbe board and the 
secretary of the Smithsonian Institution to be vice- 
chairman. The Act also authorized on appropriation 
not to exceed $10,000 each year as a contribution 
toward the expenses of running tbe laboratory. 

Since the passage of the Act three biologists. Dr. 
Thomas Barbour, director of the Museum of Compara¬ 
tive Zoology at Harvard College; Dr. Elmer D. Mer¬ 
rill, director of the Arnold Arboretmn of Harvard 
University, and Dr. Alexander Wetniore, assistant 
secretary of the Smithsonian Institution and director 
of the U. S. National Museum, have been appointed 
members of the board as provided by law, the Presi¬ 
dent of the United States formally carrying out, under 
an Executive Order, the direction of Congress setting 
aside the Canal Zone Biological Area. 

The first annual meeting was held on October 7 and 
the next annual meeting will be held on May 1, 1941. 

THE LALOR FOUNDATION 

The Lalor Foundation has announced the program 
of its fifth series of fellowsliip awards in chenustry 
for the academic year 1941'-42. Four post-doctorate 
awards of a value of $2,000 each and two awards of 
$2,600 each have been authorized. They are open to 
both men and women. The recipient of an award 
must have the equivalent of a Ph.D. degree and the 
applicants will be judged by their previous training, 
demonstrated cumpetouce and promise in their special 
fields of work. 

The six fellowship awards have been assigned one 
each to the following chemists notable for their leader¬ 
ship in research: Dr. Roger Adams, University of 
Illinois; Dr. Hans Clarke, Columbia University; Dr. 
Frederick G. Keyes, the Massachusetts Institute of 
Technology; Dr. Charles A. Kraus, Brown University; 
Dr, Arthur B. Lamb, Harvard University; Dr. E. K. 
Marshall, the Johns Hopkins University Medical 
School. Each of these men will have the respou^- 
bility for selection of the holder of the award at his 
respective institution. 

Detailed information and appHoation forms may be 
obtained by addressing C. Lalor Burdick, seoretaiy of 
the Lalor Foundation, Wilmington, Del., or by direct 
communication with the above-named men. Applioe^ 
tions should be filed before December 31. Appoint¬ 
ments will be announced early in 1941 . 
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THB ADMINISTRATION OF THE B. R. 

SQUIBB AND SONS AWARD 

order to promote intereat in researcbes dealing 
with Midocrinology, E. R, Squibb and Sons have es- 
tabliflhcd an annual award of $1,000 to be given 
through the medium of the Association for the Study 
of Internal Secretions. The association, through an 
appropriate eommittee of judges selected from its 
membership, will name the recipient of this award; 
the formal presentation of it will be made as part of 
the annxial meeting program. 

The award will bo given to the research worker in 
the United States or Canada who, in the opinion of 
the judges, has published during the previous caJ- 
endar year the most meritorious scientific report deal¬ 
ing with the field of the hormones. While it will be 
given primarily for publication of specific papers, 
the judges will be given considerable latitude in the 
exercise of their function. If in their judgment cir¬ 
cumstances and justice so dictate, it may be recom¬ 
mended that the prize be divided between two or more 
persons. It may also be recommended that it be made 
to a worker for valuable contributions over an ex¬ 
tended period but not necessarily representative of a 
given year. Membership in the association is not a 
requisite of eligibility for the award, 

A committee of judges consisting of five members 
of the association will be appointed annually by the 
president to recommend to tlie council a recipient for 
the award. To assist this committee in its delibera¬ 
tions nominations will be solicited by the secretary of 
the association by means of public announcements 
and by a note in tbe annual letter to members. Such 
nominations may be sent to the secretary at any time 
for tronsmissal to the Committee of Judges. For a 
nomination to be considered for the award to be be¬ 
stowed at any given spring meeting of the association, 
however, it must be received by the secretary not later 
than January 15. Tbe nomination should be accom¬ 
panied by such data relative to the nominee and his 
reseatrf* as will facilitate the task of the comnnttee 
in its consideration of the nomination. In addition 
to the investigation of the merit of nominations thus 
made, it will be the duty of the committee to search 
the literature on its own aoeount in arriving at its 
seleetioti of a recipient for the award. The personnel 
of the committee will foe kept confidential until its 
deliberations are finished. 

The name of the nominee selected by the committee 
idiould be sent to the secretary of the association as 
soon aa possible after January 15, This nomination 
1^ tlm be submitted to the council for ratification 
smd thereafter the nominee vdll be notified in order 
that be may make plans for being present at the an- 
mold meetings The name of the nominee will be kept 
confideotitl by all oopcemed until tiie announcement 


is made at the annual dinner, at which time the award 
will be bestowed by the president of tbe association. 
The recipient will be expected to make a brief 
response. 

It is a very definite desire of both the donor and the 
council that the award be made annually. In accepting 
the award, the council specified that the field covered 
should be brood enough bo that there should be no 
question about finding a meritorious contribution and 
recipient annually. It is understood, however, that 
the association will not be expected to make the award 
for definitely lueditMsre work. Thus, the council is 
prepared to consider the withholding of the award in 
any given year if it is the carefully considered judg¬ 
ment of the committee that this should be done. 

In addition to the purse provided by E. R. Squibb 
and Sons the recipient will be presented with a simple 
scroll as a memento of the occasion, the cost to be 
defrayed by the association. 

THE PERMANENT SCIENCE FUND OF THE 
AMERICAN ACADEMY OF ARTS AND 
SCIENCES 

Ihoome from the Permanent Science Fund, accord¬ 
ing to agreement and declaration of trust, shall be ap¬ 
plied by the American Academy of Arts and Sciences 
to such scientific research as shall be selected . , in 
such sciences as mathematics, physics, chemistry, as¬ 
tronomy, geology and geography, zoology, botany, an¬ 
thropology, psychology, sociology and economics, his¬ 
tory and philology, engineering, medicine and surgery, 
agriculture, manufacturing and commerce, education 
and any other science of any nature or description, 
whether or not now knowm or now recognized as sci¬ 
entific, and may be applied to or through public or 
private associations, societies, or institutions, whether 
incorporated or not, or through one or more indi¬ 
viduals.” 

Applications for grants are considered by a com¬ 
mittee of this academy on stated dates only. The next 
meeting to consider applications will be held on Febru¬ 
ary 16, 1941. Applications should be made on special 
forms furnished by the committee. Correspondenee, 
including requests for application blanks, should be 
addressed to the chairman of the Committee on the 
Permanent Science Fund, Professor John W. M. 
Bunker, the Massachusetts Institute of Technology, 
Cambridge, Mass. Grants-in-aid from this fund were 
voted by the academy on October 9, as follows; 

To Uoyd R Watson, professor of chemistry, Alfred 
University, New York, for expendable materials and for 
assistance in a continuation of bis study of eye colors 
of mutant bees, $450. 

To Edward H. Kemp, assistant professor of psyriiol* 
ogy, Duke University, for rebuilding an amplifier system 
to be used in recording impulses from single fibers of the 
eighth nerve, $250. 
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To Pr, Paniel Abramson, assistant in obstetrics, Boston 
Lying-In Hospital, for chemicals, animals and other ox- 
pondable materials to be used in a study of the effect of 
“Kelaxin'^ on smooth muscle, $300. 

To Lyman 01. Parratt, assistant professor, Cornell Uni- 
vorsity, for equipment and construction of high voltage 
apparatus for a continuing study of the outer energy 
levels of solid materials, $325, contingent upon receipt 
by the recipient of a similar sum from the Rumford Com¬ 
mittee or elsewhere. 

To Charles W. Turner, professor of dairy husbandry, 
University of Missouri, for the purchase of experimental 
animals and feed for a study of the relation of thyroid 
gland to the fat, carbohydrate and protein metabolism 
hormones of the anterior pituitary, $500. 

To George E. Valley, Jr., national research fellow, 
Harvard University, for machine work, metal stock, mate¬ 
rials and specimens required in his study of the energy 
and relative intensity of gamma rays from certain atomic 
nuclei, $450. 

To Ponald H. Menzel, professor of astrophysics. Har¬ 
vard University, for the purchase of quartz plates and 
other materials to construct filters for isolating narrow 
bands of light to be used in astronomical studies, $450. 

To Alfred C. Lane, professor emeritus of geology, 
Tufts College, to supply certain materials and nselstanec 
to Professor Wolil, of Helsinki, Finland, os a part of the 
program of the Committee on the Measurement of Geo¬ 
logical Time of the National Research Council, $250, 
provided that means can be found to forward materials 
and funds to the above destination. 

To Alvin L. Moxon, experiment station chemist, South 
Dakota State College, Brookings, South Dakota, for mate¬ 
rials and animals to be used in his investigation of the 
antagonism between arsenic and selenium as it relates 
to selenium poisoning of livestock, $300. 

To Martin D. Whitaker, instructor of physics, New 
York University, a final grant for the rental of a radium 
beryllium source to continue his investigation in slow 
neutron scattering which was supported from this fund 
in tho calendar year just completed, $600, contingent 
upon the applicant's ability to secure $350 from some 
other source. 

To Hugh M. Huffman, assistant professor of biochem¬ 
istry, California Institute of Technology, for construc¬ 
tion of a semimicro bomb to be used in his continuing 
studies of the application of thermodynamics to physio¬ 
logical processes, $400, contingent upon his assurance that 
funds will be available for tho remainder of the cost of 
the problem ontlined by him. 

To James A. Beattie, professor of physical chemistry, 


of the Massachusetts Institute of Technology, a final 
grant for materials and construction of a cryostat to 
cover the temperature range 0® to - 270® C. to be used in 
his studies in the absolute temperature scale from -270® 
to + 460® 0., $500. 

THE CHEMICAL EXPOSITION 

An Industrial Chemical Conference will be held in 
connection with the National Chemical Exposition 
from December 11 to 35 at the Stevens Hotel in Chi¬ 
cago. At this conference new discoveries and develop- 
xnents in the service of chemistry and its application 
and progress in many fields of activity will be dis¬ 
cussed. 

Announcement is made tliat the dinwtors of the 
exposition, sponsored by the Chicago Section of the 
American Chemical Society, believe that its objectives 
may be enhanced by furnishing the latest scientific 
infonnation as well ns the practical education that will 
result from a visit to the exhibition. 

Dr. R. C. Newton, chairman of the exhibition com¬ 
mittee, states: 

We have arranged for this Industrial Chemical Confer¬ 
ence an excellent program of papers in the nature of sym¬ 
posia on ‘'Newer Developments in Chemistry and (Chem¬ 
ical Engineering." The program is timed to afford 
those who wish to hear the talks in which they are inter¬ 
ested ample opportunity also to view the show. 

Technical sessions for the conference have been ar¬ 
ranged for Thursday afternoon and evening, December 
12; Friday morning, December 13, and Saturday after¬ 
noon, December 14, The regular monthly meeting of 
the Chicago Section of the American Chemical Society 
will be held on Friday evening, December 13. 

Dr. Newton states that in addition to speakers there 
will be a number of new films shown on a variety of 
subjects. It is planned to set aside a room for the 
frequent showing of films that should be of interest to 
those attending the exposition. 

The committee estimates that approximately 40,000 
chemists will attend the exposition and conference, in¬ 
cluding chemists, chemical engineers, operating engi¬ 
neers, production managers, plant superintendents, 
buyers and company executives. Exposition floor 
space is limited to 38,000 square feet, more than 75 
per cent, of which has already been assigned. 


SCIENTIFIC NOTES AND NEWS 


The Sedgwick Memorial Medal of the American 
Public Health Association has been awarded po.sthu- 
mously to Dr. Hans Zinsser. 

The American Geographical Society has awarded 
the Cullum Geographical Medal to Dr. Robert Cush¬ 


man Murphy, curator of oceanic birds at the Amer¬ 
ican Museum of Natural History, and the Charles P. 
Daly Medal to Professor Carl O. Sauer, chairman of 
the department of geography at the University of 
Califomia. The presentation will bo made at a meet^ 
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ing of the society to be held in New York on Decem¬ 
ber 20. 

Thjc John Fritz Medal for 1941 has been awarded 
to Ralph Budd^ president of the Chicago, Burlington 
and Quincy Railroad, for “the improvement of rail- 
rc»ad tracks and service, especially the introduction of 
light-weight atreanilined trains.” The medal was es¬ 
tablished in 1902 in memory of John Fritz, who had 
distinguished himself in improving methods for the 
manufacture of steel. The board of award is com¬ 
posed of sixteen representatives of the four national 
societies of civil, mining and metallurgical, mechanical 
and electrical engineers. The medal will he presented 
to Mr. Budd at a dinner late in December or early in 
January. 

At a joint meeting in Urbnna, III., on Noveuiber 9, 
of the Midwest, Central and Cincinnati Sections of the 
American AsstHuation of Cereal Chemists a presenta¬ 
tion will be made to Past President George Gamatz, 
of the Kroger Food Foundation, for his year of ser¬ 
vice in office. The national president, Claude Davis, 
of the Noblesville Milling Company, will describe Mr. 
Garnatz^s work, after which Dr. C. H. Bailey, of the 
University of Minnesota, will make the presentation. 
Dr. J. H. Sholletiberger, of the Northern Research 
Laboratory of the Department of Agriculture, will 
speak on “Production and Utilization Aspects of the 
Wheat Situation,” 

Db. WrUiiAM J. Kkrr, professor of medicine in the 
School of Medieino of the University of California, 
formerly pi*esident of the American Rheumatism Asso¬ 
ciation, has been elected an honorary member of the 
Liga Argentina contra el Rinimuiismo of Buenos Aires. 

The Journal of the American Dental Assexnation 
reports that at the annual meeting in Cleveland on 
September 10 the entire day was set aside as “Harvey 
J. Burkhart Day” in honor of Dr. Burkhart, director 
of the Rochester, N. Y,, Dental Dispensary and of the 
Eastman Clinics in Europe. Dr. Burkhart was guest 
of honor at a luncheon in the Hotel Statler, attended 
I by more than a thousand colleagues and friends. 

David Keynes Hill, the son of Dr. A. V. Hill, 
Foulerton research professor of physiology and secre¬ 
tary of the Royal Society, London, has been elected 
a fellow of Trinity College, Cambridge, in recognition 
of his research in physiology. 

OmOERfi of the Society of American Bacteriologists 
have been elected as follows: President, Dr. M. L. 
Isaacs, professor of sanitary science at Columbia Uni¬ 
versity; Vice-president, Dr. Edw. J. Keegan, of the 
department of bacteriology of 8t. Johns University; 
Secretary^treasua-er, Dr. Carroll Grant, professor of 
bacteriology at Brooklyn College; Councilor, Dr. 


Nicholas Kopeloff, professor of bacteriology at Colum¬ 
bia University. 

Dr. Norman H. CRAGtSKE, of the State University 
of Iowa, has been appointed assistant professor of 
chemical engineering at Washington University, St. 
Louis, 

Edwin D. McKee, naturalist of the Grand Canyon 
National Park and a rosearcli associate of the Car¬ 
negie Institution of Washington, has been appointed 
director of the Museum of Northern Arizona. He will 
join the museum statf on January 1. 

Frederick G. Switzer, professor of mechanics and 
hydraulic engineering and head of the department of 
mechanics in tlic Sibley School of Mechanical Engi¬ 
neering of Cornell University, has resigned to become 
a division engineer with the New York City Board of 
Water Supply. He will be succeeded at Cornell by 
Dr. James N. Goodier, who joined the faculty in 1938 
as professor of mechanics. 

A, M. Bttswell, professor of ch(*mistry at the Uni¬ 
versity of Illinois, has been appointed the representa¬ 
tive of the American Chemical Society on the ad¬ 
visory committee of the U. S. Public Health Service 
for the Revision of Drinking Water Standards. 

Dr. j. Burns Ambebson, Jr., professor of medi¬ 
cine at the College of Physicians and Surgeons, Co¬ 
lumbia University, has become a member of the com¬ 
mittee on medical education and of the committee on 
medical research of the National Tuberculosis Asso¬ 
ciation. 

Assistant Professor D. W. Kerst has leave of 
absence from the department of physics of the Uni¬ 
versity of Illinois until September, 1941, for the pur¬ 
pose of developing his induction accelerator in the 
research laboratory of th(f General Electric Company, 

Dr. Frederick S. Hammett and the statistical staiT 
of the I^ankenau Hospital Research Institute will be 
located at Fiddlers Point, Grenada, Sarasota, Flor¬ 
ida, for the winter. The mail address is P. 0. Box 
347, Sarasota, Fla. 

Joseph F. Rock has resigned from a position as 
research associate in the University of Hawaii because 
of dissatisfaction on hia part with facilities for stor¬ 
age and display of his collection of Chincvse books and 
art objects, some of which had been presented condi¬ 
tionally to the university and the remainder deposited 
on indefinite loan. Because of his feelings in the mat¬ 
ter, the collection has been released to him. He has 
now returned to China to continue his studies of an¬ 
cient manuscripts on which he has been working for 
some years. 

The Nem Edition of Uie American Chemical So- 
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ciety states that G.- C. Crooks, assistant professor at 
the University of Vermont, secretary of the Western 
Vermont Section of the society, has been granted 
leave of absence in order to accept a call to active duty 
in the Chemical Warfare Service. For the present he 
will serve as liaison officer between the offices of the 
Assistant Secretary of War and the Adjutant General 
of the State of Vermont. 

The second Barnard Hospital lecture will bo given 
on Nov<miber 19 by Dr. Carl Voegtlin, chief of the 
National Cancer Institute, in the auditorium of the 
St. Louis Medical Society. His subject will be *Tob- 
sibiliticB of Improved Therapy for Cancer Patients.” 

Dr. Andrew C. Ivy, Nathan Smith Davis professor 
of physiology and pharmacology and head of the 
department at the Medical School of Northwestern 
University, will give the eighth E. Starr Judd lecture 
at the University of Minnesota on January 15. The 
subject of the lecture will bo ^^The Mechanisms of 
Gastric Secretion.” 

Professor John T. BircHHOLZ, head of the depart¬ 
ment of botany at the University of Illinois, gave a 
Graduate College lecture at the State University of 
Iowa on October 14 on “Genetics of Pollen-tube 
Growth in Datura,^^ 

The Salmon Memorial Lectures will be delivered at 
the New York Academy of Medicine on the evenings 
of November 8, 15 and 22 by Dr. Nolan D. C. Lewis, 
director of the New York Psychiatric Institute and 
Hospital and professor of psychiatry at Columbia 
University. The titles of the individual lectures are 
“Historical Perspectives of Psychiatric Thought,” 
“Modem Ramifications in Psychiatric Thought and 
Research” and “Prospects for Future Achievement in 
Psychiatric Research.” 

The Hume Cronyn Memorial Observatory of the 
University of Western Ontario, Lfhdon, was dedicated 
on the afternoon of October 25. Greetings from sister 
observatories and universities were conveyed by Dr. 
C. A. Chant, director emeritus of the David Dunlap 
Observatory of the University of Toronto, and by Dr. 
S. A, Mitchell, director of the Leander McCormick 
Observatory of the University of Virginia. At the 
convocation exercises held the same evening, Professor 
Mitchell was awarded the degree of doctor of laws and 
gave the address entitled, “Astronomers and Their 
Telescopes.” 

Applications for the Benjamin Peirce instructor- 
ahips in mathematics at Harvard University for the 
year 1041-42 should be sent to the chairman of the 
department of mathematics. Candidates should have 
received the doctorate or have done equivalent work. 

The ^dowment of the Arnold Arboretum of Har^ 
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va*^ University has been increased by two recent be¬ 
quests amounting to $35,032. Of this, $12,880 was 
from the estate of Miss Grace L. Edwards, and $23,054 
from the estate of Mrs. James G. Freeman, the latter 
to be added to the Laura Lucretia Case Fund. 

The General Education Board has added $12,700 to 
the grant previously made to the Brush Foundation 
of the School of Medicine of Western Reserve Uni¬ 
versity for the study of child heat^ and development 
under the direction of Dr. William Walter Greulich, 
professor of physical anthropology and anatomy and 
director of the foundation. 

The Rockefeller Foundation has given £1,000 to the 
Royal Society of Medicine for the preservation of its 
library. It is proposed to evacuate to a suitable 
house a number of the older and irreplaceable period¬ 
icals. A member of the library staff will accompany 
them and will be in telephonic communication with 
the library in London. 

The University of California at Los Angeles has 
undertaken to train meteorologists for the U. S. 
Weather Bureau, the United States Navy and the 
United States Army. Fellowships are being offered 
by the Government to students of graduate standing. 
The work in meteorology will be offered under the 
direction of Dr. J. Bjerknes, formerly of Bergen, Nor¬ 
way, and Dr. J. Holmboe, of the Massachusetts In¬ 
stitute of Technology. Additional courses in thermo¬ 
dynamics, mathematics, mechanics and astrophysics 
will also be offered in the x>rogram. 

Sixty-five educational institutions have be^ ac¬ 
credited for chemistry instruction by the Committee 
on the Professional Training of Chemists of the 
American Chemical Society, of which Professor Rob¬ 
ert E. Swain, of Stanford University, is chaiman. 
The list includes only those institutions of which the 
committee has been able to make a careful study up to 
the present time. According to the report, the need 
for more thorough training in chemistry not only in 
academic work but in control, development and re¬ 
search in the chemical industries has become particu¬ 
larly apparent in the last two decades. During the 
depression, the striking fact, of utmost importanee to 
the chemical profession, was uncovered tliat a large 
proportion of those in the list of unemployed chem¬ 
ists did not qualify, by training or experience, to hold 
chemical positions. The American Chemical Society 
is striving to improve the profession of chemistry. It 
is fundamental to such a program that the trainiiig 
and experience necessary for a man who is to be called 
a chemist to be recognized and at least in broad terms 
speciffed. 

The E, W, Scripp»p the research vessd of liie 
Soripps Institution of Oceanography at La JoQS) Is 
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iu>w in the Gulf of California on a three-months sci¬ 
entific oruiae. The trip ia sponsored jointly by the 
Univeraity of California and the Geological Society 
of Americe. Its object is to study the sediments and 
geology of the bottom of the gulf. Four principal 
areas will be investigated in detail and soundings 
will be taken at other points. Dr. Francis P. Shepard 
is a member of the expedition. 

The Amcrioan Association of Dental Editors, com¬ 
posed of the editorial staffs of non-proprietary dental 
journals, ia considering a plan to develop means for 
the abstracting of all articles published in their re¬ 
spective journals. They propose that the editors of 
individual dental journals agree to furnish and pool 
abstracts of all articles which they publish. These 
will be offered to some large group, such as the Amer¬ 
ican Dental Association, for publication. 


AocoRnzNO to Nature the Geographical Department 
of the Northern Sea Route Administration (USSR) 
has sent out the icebreaker Sedov on a. new expedition 
to the northeastern part of the Kara Sea. It will be 
remembered that the Sedov returned to Murmansk on 
January 29, 1940, after a remarkable drift in the 
Arctic of twenty-seven months duration. The head of 
the new expedition is V. I. Vorobyev. The purpose 
of the expedition is to study one of the moat impor¬ 
tant parts of the Northern Sea Route in the Kara 
Sea—^from Izvestia Tsik Islands to Rusaky Island. 
The total length of this part is about two hundred 
nautical miles. The expedition is to carry out hydro- 
graphic and hydrological research: it will make sys¬ 
tematic soundings of the depths of the sea, study the 
currents, wind regime, ice conditions and will carry 
out magnetic observations. 


DISCUSSION 


ON THE THEORY OF THE SEPARATION OF 
ISOTOPES BY THERMAL OR CEN¬ 
TRIFUGAL METHODS 

The theory of the separation of the components of 
a fiuid by the thermal process has been discussed iu 
detail by Waldmann, Furry, Jones and Onsager and 
Debye.^ The importance of the process has been 
greatly enhanced by the striking success of its use in 
the separation of the isotopes of the elements. With 
this success has come a demand for a more complete 
knowledge of the functioning of the apparatus for a 
greater variety of types of gas flow than vertical ther¬ 
mal convection; the calculations of the investigators, 
mentioned above, were limited to this case. With the 
realization that similar processes are applicable to the 
centrifugal method,‘ it seemed that the same general 
method which will be described in detail in this paper 
for the thermal case could be applied profitably to that 
very interesting problem. The results of the calcula¬ 
tions for both these cases will be compared in this note. 
However, the conclusions will be restricted to those 
systems which have been in operation for a period of 
time snJfflciently long that they have nearly reached a 
state of equilibrium. For simplicity, a two-dimen¬ 
sional system will be considered in which the moss 
motion in the fluid is in the direction of the z-axis, 
and in which the primary effect, either thermal diffu¬ 
sion resulting from a temperature gradient between 
the walls^ is in the x-direetion« or that diffusion result¬ 
ing from .a centrifugal field gradient, is radial in the 
^direction. It will be convenient to eonsider a fiuid 

1 Waldmann, JSeite, /. 114: 63, 1939; Furry, 

Joiies and Ousager, Ffiya, aew., 65: 1083, 1989; Debye, 
d, jPftyeik, 96: 284,1939, 

• Beams mud Skaritrom, Mev., fidi 266, 1939. TJ. 

Patent Applicalioii, ser. no. 263662, 1939. 


composed of two components with masses mj and m^ 
and with concentrations c, and Cj respectively. For 
the thermal case the equation of equilibrium can be 
expressed, for example, for the fii'st component iu the 
form 


a Cl ^ a r ^ /d c, o, d t \ i 

in which the second term 


pD 


d* 0, 
dar* 


can be dropped if the total change in the concentration 
of the first component is small compared to its initial 
concentration. This equation is subject to the boun¬ 
dary condition that at a: = 0 and x~d, 

dc, oio.»ar ^ 
d X T d X 

and that the net flow across auy plane perpendicular 
to the z-axis is zero, i.e., 
d 

(pv) dx = 0f tor all values of e. (8) 

To complete the mathematical formulation of the prob¬ 
lem the equation must be added which expresses the 
condition that across any plane perpendicular to the 
vertical axis the transport of component, one, result¬ 
ing from diffusion and mass motion must be in equi¬ 
librium. 



0 = + 

for all values of a. To the approximation that all 
ebajDiges in Ci are small compared to its initial value 
this equation gives for a ooiuinn of height, h, 
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where Po is the average density of the medium. Now 
the equation for thermal diffusion can be written to a 
first approximation as 




th 

d X 


= Po a 


Cg 

T av. 


AT 

d 



(p v) dx 


(4) 


where AT is the temperature difference between the 
walls and T av. is the average temperature of the en¬ 
closure. The substitution of (4) in (3) gives for the 
thermal case 


A Cl, 


_ g (1 - 0i) A T 
Po jP d“ T av 


■j:/: 


p V dx. dx 
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as the equation for the determination of the total 
change in concentration Acj, along the column. 

This equation has a number of simple properties: 
(1) For any given distribution of Pv consistent with 
equation (2) the value of Acj can be determined by 
quadratures. (2) The total change in concentration 
varies directly as the height h of the column. (3) The 
change in concentration Ac^ for a column of fixed 
height h has a maximum value for a definite value of 
d, the width of the column. For the case where the 
mass motion is tliat of thermal convection, i.e., 

pt' = P«(aJ-d/n) (d-’X) 


the position of the maximum computed in this way 
agrees to within 3 per cent, with Waldmann^s value. 
(4) The last two results are well known. The new and 
interesting conclusions concern the changes produced 
in these results by varying the character of the ver¬ 
tical mass motion such as may be accomplished by the 
appropriate use of baflPels or other suitable mechanical 
means.® For the same transport of fluid across one 
half of the ti'ansverse section of the apparatus, the 
maximum in the value of Ac^ as a function of d, ocxiurs 
for certain velocity distributions at a smaller value of 
d —besides that the maximum valiM'of A^j is greater— 
the closer the maximum values of the velocity occur to 
the boundary cc-O and x~d. (5) Similar results to 
those stated above in (1), (2) and (3) can be calcu¬ 
lated for a centrifuge operating at a frequency f with 
an appropriate mass motion of the fluid circulating 
in the direction of the axis of rotation of length h. 
The type of gas motion seems to.be rather critical as 
these calculations show that not all types of circulation 
in the direction of tlie axis lead to an appreciable 
increase in the separation factor. Some idea of the 
relative optimum operation of the thermal and cen¬ 
trifugal separator respectively can be gained by com¬ 
paring the relative values of tlie maximum of Ac^/ft 


8 Brewer and Bramley, Jour. Chem. Phyn.f 7 : 972, Oc¬ 
tober. 1039; Bramloy and Brewer, Jour. Frank. Inat., 
March, 1940 (Bartol Notes). 


as a function of the width d. As the width d of the 
centrifuge is defined the effective radius. For these 
two distinct types of apparatus the ratio of the maxi¬ 
mum of Aci/h is as the ratio of the static effects. By 
static effect is meant the change in concentration aris¬ 
ing from either thermal diffusion or centrifugal diffu¬ 
sion without any accumulative effect from the circula¬ 
tion in the fluid. It is interesting to note, however, 
that the calculations predict that for the centrifugal 
case the transport of fluid across one half of the 
transverse section of the apparatus, such as may be 
produced by thermal means in a centrifuge of proper 
pitch, should be nearly the same per unit area as that 
of the thermal separator with the circulation produced 
by thermal convection when both apparatuses are 
operating under optimum conditions, with the same 
values for the pressure of the gas and the width of 
the apparatus. 

Arthur Bramley 

Washington, D. C. 

THE STANDARDIZATION OF OSMOTIC 
PRESSURE AS A TERM 

In physical chemistry osmotic pressure has a long- 
established meaning; a physico-chemical property of 
a solution. Any definitions of osmotic pr<?ssiire should 
not conflict with this. Confining ourselves to aqueous 
solutions we may say that osmotic pressui'C measure.s 
the difference of the fugacity of water between that in 
pure water and that in water actuig as the solvent in 
a solution. This differeiioc in fugacity is more or less 
proportional to the solute concentration, so that this 
difference, and hence the osmotic pressure, increases 
with increasing solute concentration. Osmosis is dif¬ 
fusion of water. Water diffuses from regions of 
high water fugacity (x>ure water) to regions with 
lower water fugacity (solution). Hydrostatic pres¬ 
sure is enhanced in turgid cells; an increase in hydro¬ 
static pressure increases the fugacity of water, e.g., 
vacuolar water. Since this i>resBure increases water 
fugacity the difference between the fugacity of water 
in the solution under pressure and that of free pure 
water is diminished and the effective or actual osmotic 
pressure is also diminished. Cells in water equilibrium 
have no residual actual or effective osmotic pressure, 
although the same fluid under no excess pressure would 
have the osmotic pressure given by its composition. 
This view obviates the desire for such terms as suction 
pressure. Suction pressure is the residual effective 
osmotic pressure when the cell contents are under pres¬ 
sure insufficient for equilibrium. 

The definition proposed by Eyster* seems to consider 
that some quantity parallel to fugoeity of water should 
be termed osmotic pressure. He says, “The osmotic 

1 H, 0. Eyster, Scmnox, 92: 171, 1940, 
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pressure of water in the vacuole of a plant cell is 
increased by turgor pressure and decreased by the 
solute concentartion of the cell sap.” But physical 
chemistry, the underlying discipline, teaches that pres¬ 
sure (including turgor pressure) decreases the osmotic 
pressure of solutions, while increased concentration 
increases it. 

It is to bo hoped that botanists generally will recog¬ 
nize the perfectly clear relations furnished by physical 
chemistry. 

S. C. Brooks 

Univkkbity or California 

EQUINOXES AND SOLSTICES 

Accoroiko to Science of September 13, 1940, any 
implication that the equinoxes and the solstices mark 
the beginnings and the ends of the seasons riles Pro¬ 
fessor Sleator, of the University of Michigan, up one 
aide and down the other. He reminds one of the Iowa 
farmer who “cusst^r' for a month On receiving by 
express from a Scotchman a yearling sheep when he 
had ordered a line hog. Of course the nickus between 
these two honest men was all because to the one ^^hog"’ 
meant a grown-up pig, and to the other a grown-up 
lamb. So it is with the term ‘^sununer/^ As com- 
motily used it means, even to the astronomer, the 
warmest season of the year, without, though, u definite 
time for either beginning or ending as defined by 
statute or set by common agreement. If, however, we 
so divide the year into four approximately equal 
periods that one shall be as much us possible the 
warmest of all, and call it summer, then throughout 
most of the northern hemisphere summer wmuhl 
roughly coincide with the three months which together 
there generally are called summer, namely, June, July 
and August. The like months in the southern hemi¬ 
sphere, are, of course, Deoembor, Januaiy and Feb¬ 
ruary. 

But all this, though sufficient for our everyday 
needs, is lacking in precision. It docs not have that 
satisfying exactness that pertains to each of the four 
quarters of the year proposed by astronomers more 
than two thousand years ago, that is, the periods de¬ 
limited by the equinoctial and solstitial instants—^the 
two times when the center of the sun is in the plane 
of the earth's equator and the two times when it is 
farthest therefrom. One of these periods, the one that 
runs from about the 22nd of June to the 23rd of 
September, astronomers call the summer quarter, or 
summer, for short. Here, as in so many other eases, 
the scientist just took a loosely used everyday word 
and changed it into a technical term by giving to it a 
meaning that is exact, however much or little it may 
differ from that of the original. 

To say that summer begins at the moment of sum¬ 
mer solstice and ends at the moment of autumnal 


equinox is to talk in the same breath astronomical good 
sense and agricultural nonsense. What, then, shall 
we do about it? Nothing. So long as it sounds newsy 
to say that summer began at such or such a particular 
hour and minute of a certain night, for instance, the 
papers will just keep on saying it that way. It is up 
to the reader, as we say, to recognize the fact that the 
summer in question is not the vaguely determined 
period in which the local vegetation flourishes, and 
therefore different for different regions, but that exact 
period which the astronomer has arbitrarily called 
summer. 

When buying a hog, sight unseen, be certain what 
sort it is, sheep or pig. Similarly, when we read of 
summer beginning at a certain minute on the 22nd of 
June, we have only to remember that this is summer 
in the technical sense, as the astronomer defines it, and 
not summer as wc personally experience it. Perhaps, 
though, the annual repetition of this confusion by the 
papers is not a bad tiling, after all, for it docs afford 
occasions for .spreading a bit of interesting astronomi¬ 
cal information at times when it is likely to be wel¬ 
come. 

W. J. Humphreys 

IJ. 8. Weather Bureau, 

Washington, D. C. 

REFERENCE CITATIONS AND MICROFILM 

The value of the Bibliofilm Service of the U. S. 
Department of Agriculture and the Medicofilm Ser¬ 
vice of the Army Medical Library to the worker lo¬ 
cated away from large libraries is w^ell known. One 
using such serviee soon realizes that certain methods 
of listing references are more useful than others, 
both to the worker and to the microfilm service. 

The best type of reference cites tlic author, year, 
title, journal, volume, first and last pages. Some 
journals omit the title or the last page or both. 
Usually the nature, and consequently the desirabil¬ 
ity, of a paper can be determined by the title. Also, 
omitting the title results in the wrong article being 
copied if the page listings are in error. If the last 
page number is omitted, the length of the article can 
not be determined. It is valuable to know the length 
of the article for two reasons: (1) the decision can 
be made as to whether it is to be copied on microfilm 
or photostated; (2) the correct amount of money to 
cover the copying cost can be sent with the order, 
thereby simplifying the accounting. Tt is realized 
that complete listing of references might involve a 
small additional expense for some journals, but this 
should be more than offset by the increased value to 
the reader. 

Martin D. Young 
G. Robert Coatney 

U. 8. Public Health Service 
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PROGRESS BY COOPERATION 

The New Systematics. Edited by Julian Huxlkf. 

583 pp. Oxford University Press. $6.00. 

A GROUP of the best British oytologists, ecologists, 
geneticists and taxonomists convened in June, 1937, 
in Burlington House, London, in the rooms of the 
Linnean Society and founded an “Association for the 
Study of Sy sterna tics in Relation to General Biology^' 
under the presidency of Julian S. Huxley. 

The society, recognizing that the supremacy of the 
morphological methods in taxonomy had lasted long 
enough, aimed to bring together a large group of gen¬ 
eral and taxonomic biologists to study, not only how 
recent advances and discoveries in various branches of 
gcnornl biology could further taxonomy, but also how 
taxonomy could reciprocate this help . . daring the 
reproaches of his biological colleagues the taxonomist 
maintains that his subject is the alpha and has the 
potentiability of becoming the omega of a very con¬ 
siderable part at least of biological knowledge”— 
Turrill). 

Many of the opinions expressed by the founders of 
the society are hardly original, most of them had been 
said better and years ago in Sc>andinavia and Germany. 
Yet the founding of the society may well be a milestone 
in the history of biology as it represents the first large- 
scale orgwnized cooperative effort to get away from old- 
fashioned outlooks and methods in taxonomy. 

The following list of chapters may give an idea of 
the scope of the society's first book: 

W, B. Turrill: Exj)erimontaI and Hynthotie plant tax-, 
ouoiny (simple cultivation under approximately uniform 
conditions; under varied but controlled or known con¬ 
ditions; cytological experiments; geuetioal experiments), 

N. W. Timopkepf-Ressovsky: Mutations and geo¬ 
graphical variation. 

C. D. Darunoton : Taxonomic secies and genetic sys¬ 
tems (the role of structural change; the decay of sexual 
reproduction; genetic isolation; hybridity, phylogeny; 
etc.), 

Sewall Wright: The statistical consequences of Men- 
delinn heredity in relation to speeiation. 

H. J. Muller: Bearings of the ^‘Drosophila" work on 
flystomatics. 

IjANCeiaw IIogben : Problems of the origins of species, 
(“There is no one problem of the origin of species. There 
are many problems of the origins of species.") 

E. B. Worthington: Geographical differentiation in 
fresh waters with special reference to fish. 

O. Dives: The problem of closely related species living 
in the same area. ' (“The aim of taxonomy is more than 
the mere pigeon-holing of different organisms on some 
convenient but completely arbitrary system of card-index¬ 
ing. It seeks to establish relationships, and to determine 
what degree of dissimilarity is consistent with placing two 
individuals within the some species.^') 


£. J. Salibbuby: Ecological aspects of plant taxonomy 
(interesting conclusions, vide pp. 368-361). 

W, H. Thorpe: Ecology and the future of systematica. 

G. H. De Bebb: Embryology and taxonomy. (“Two 
little embryos in spirit, whose names 1 have omitted to 
attach, and at present 1 am quite unable to say to what 
class they belong. They may be lizards or small birds, or 
very young mammalia,") 

W. J. Arkell and J. A. Mot-Thomas: Palaeontology 
and the taxonomic problem, (“The question ‘What con¬ 
stitutes a sped 08 always so troublesome to the neontolo- 
gist, hardly concerns the palaeontologist, since the more he 
learns of phylogeny the more arbitrary must be the dis¬ 
tinctions ho draws between his species. He is, in fact, 
torn between two Irreconcilable endeavours; for os a phy- 
logenist he strives to reveal closer and closer relationships, 
while as a systematist he must point out dlfferencos and 
divide up his material into units bearing distinct names.' *) 
J. Bahbbottom: Taxonomic problems in Fungi (sum¬ 
mary of special mycological problems, p. 412). 

T, A. Sprague: Taxonomic botany, with special refer¬ 
ence to the Angiosperms. 

W. T. Galman: a museum zoologist’s view of taxon¬ 
omy. (“What is very remarkable and significant, how¬ 
ever, in this constant infiux of novelties, is the rarity of 
the unexpected. The diversity is Indeed unending, but it 
runs in well-defined channels.") 

J. 8. L. Gilmour: Taxonomy and philosophy. (“A 
number of questions connected with the theoretical side of 
their work which are by no means satisfactorily settled and 
.... these points of disagreement are frequently a hin¬ 
drance to progress in taxonomic practice,") 

John 8mart: Entomological systematies examined as a 
practical problem. (“Steps should be token to prove the 
worthiness of systomatics for recognition as a discipline 
by the academic world. The present objection to rocog- 
nition would, possibly, be largely removed if systematlsts 
showed genuine signs of adopting real rational and seien- 
tifie methods for the coordination and recording of their 
information, and the prosecution of their work. It Is 
|>osBible that these findings may have an application to a 
wider field than Entomological 8ystematics alone.") 

E. B, Ford: Polymorphism and taxonomy. 

H. H. Allan: Natural hybridization in relation to 
taxonomy. 

M. B. Crane: The origin and behaviour of cultivated 
plants. (“The taxonomist has generally regarded the 
study of cultivated plants with suspicion. He has tended, 
possibly on account of a false philosophical distinction 
between natural and artificial conditions, to ignore all cul¬ 
tivated plants as outside his discipline or as forming a 
secondary ai>pUed branch of it, namely, economic botany. 
The geneticist, on the other hand, following Darwin's oX’ 
ample, has found convenient and useful material In culti¬ 
vated plants and domestic animals, with th<ir wealth of 
analysable varieties and frequent high fecundity itt 
crosses.") 

N. 1. VatoiOv: The new systematies of etiltivated plants* 
(“Wo regard classical systematies, irideh works only rrith 
IJnneaD Species, as merely a first in bUdofloal kn^nri* 
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edge lUid quite auperfleiaJ tox the purposee of practical 
plant and animal breeding. Nor does it satisfy the re¬ 
quirements of a thorough study of species from an evolu¬ 
tionary point of view. We are now entering an epoch of 
difforential| ecological, physiological and genetic clossid' 
cation. It is an immense work. The ocean of knowledge 
is practically nntouched by biologists. It requires the 
joint labors of many different specialists—physiologists, 
cytologists, geneticists, systematists and biochemists. It 
requires the international spirit, the cooperative work of 
investigators throughout the whole world.”) 

Dk, Julian Huxley, who odHed the book, contributed 
a general introductory chapter, often critically suinmar- 
ising the essential contents of subsequent chapters. 

“The Now SystemnticB*^ is the society’s first large 
cooperative publication. It is not a manual that will 
help a young taxonomist anxious to start working along 
new linen with ns Hiinplo indications as the morpholo¬ 
gists and anatomists of one or two generations ago 
found in Strasburger or Chamberlain. It is much 
more a collection of discussions and essays which one 
will have to road, reread and compare to make the best 
use of. Most of us taxonomists, feeling as we all do 
that our methods resmnble more those of the bibliogra¬ 
pher than those of the accurate experimental scientist, 
will gladly make this effort and will be rewarded by dis¬ 
covering a volume as inspiring as Linnd’s “Philoso- 
phia” and De Candolle’s “Phytographie.” Yet it car- 

SPECIAL 

A CANCEROOENIC TISSUE EXTRACT FROM 
HUMAN SOURCES^ 

An extract has been prepared from the livers of 
persons who died of cancer which on subcutaneous 
injection into mice produced sarcomas at the site of 
injection. 

In one experiment 9,420 grams of liver obtained 
from eight cases were extracted. These people had 
carcinoma of the stomach (three cases), carcinoma of 
the lung (two oases), carcinoma of the esophagus, 
pancreas, and rectum (one case of each). There were 
no carcinoma metastases visible in the livers grossly 
or microscopically. 

The livers were ground and preserved in an equal 
volume of 96 per cent, alcohol. They were then 
saponified with: alcoholic KOH for 24 hours in a steam 
bath, a volume of water equal to that of the alcohol 
in the mixture being added. The material was then 
extracted repeatedly with ethylene dichloride. This 
extract was evaporated to dryness at reduced pressure 
and the residue was resaponified. The final unsaponi- 
flable residue so obtained was a flaky brown material 
with a disagreeable odor. 

This residue was dkaolved hy warming with sesame 
oil, The oil has been tested repeatedly, unheated and 

iThis work was dded lay a gvaat from the National 
i^dvisory Oaneer Oouneil^ 


ries another message. Linud (eighteenth century) 
taught us new methods of investigation and descrip¬ 
tion; De Candolle (nineteenth century), in addition to 
these, new methods of documentation. The message of 
this twentieth century book is that taxonomy is going 
to be a field of cooperative research. This is important 
news for all who take the future of American science 
to heart, for nowhei’c in the world at present are con- 
dilions so suitable for large-scale cooperative research 
as in the New World. 

The book shows better than any similar recent publi¬ 
cation how the old taxonomist, who preferred the com- 
j[).‘Any of plants to that of men—the interesting figure 
of a generation ago, whose love for the scientia amabilis 
resulted very often from a desire to escape human so¬ 
ciety, will have to make place for another type of sci¬ 
entist anxious to cooperate and to organize collabora¬ 
tion with and between workers in many branches of 
general biology. 

Julian Huxley on his last visit to this country urged 
the foundation of a society similar to the British so¬ 
ciety. May this book in the States be a stimulus to 
bring American taxonomists and general biologists 
closer together. 

Frans Verdookn 

Faxlow Hrkbarium, 

Haxvaro University 

ARTICLES 

after heating, and found not to bo cancerogenic. 
About half a gram of extract dissolved in .5 cc of 
sesame oil w’as injected subcutaneously m 66 mice on 
June 1, 1939. The test of the potency of the extract 
was by no means quantitative because great but vari¬ 
able amounts were lost by sloughing at the site of 
injection. The mice used were of our own albino 
slock. They were of both sexes and were from 65 
to 83 days old at the time of injection. Over two 
thousand mice of this stock have been used in a series 
of long-time experiments and a spontaneous spindle 
cell sarcoma has never been observed in them. The 
stock carries a small incidence of spontaneous mam¬ 
mary gland tumors, lymphatic diseases and lung 
tumors. 

The first tumor appeared between five and six 
months after injection, and the mouse died on Decem¬ 
ber 7, 1939, 182 days after injection. The tumor was 
large, measuring 33 x 25 x 22 mm. It lay in the sub¬ 
cutaneous tissues and infiltrated' the underlying muscle 
and overfying akin. It had not metastasized. Micro¬ 
scopically it was a spindle cell sarcoma, which re¬ 
sembled the sarcomas induced by the common car¬ 
cinogens. 

At this time 37 of the original 68 mice were living. 
Some of these quickly developed tumors, so that at 
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the end of 16 months, 13 timiors liave appeared, and 
7 mice arc stiJl alive without visible tumors. The 
number and rate of death with tumors is shown in 
Table 1. 

TARLK 1 


Time In months 

Living mice 

l>cud with tumors 

0 

66 

0 

5 

46 

0 

6 

42 

0 

7 

a? 

1 

8 

24 

4 

9 

32 

6 

30 

21 

7 

11 

20 

8 

12 

15 

10 

32 

1.3 

12 

34 

30 

12 

16 

8 

33 

36 

7 

13 


Tliese tumors are all spindle or polymorphous cell 
sarcomas. One has shown metastaaes to the lungs. 
They grew rapidly after they first appeared, killing 
the animals in about three weeks. Much of the in¬ 
jected extract was seen in the subcutaneous tissues. 
Although it was injected dorsally in the interscapular 
region part of it gradually migrated to the lateral 
and even ventral subcutaneous tissues. The surcomaa 
appeared to arise directly in this orange or brown 
material, and in two mice multiple, apparently inde¬ 
pendent, sarcomas were found surrounded by the 
extract. 

Attempts at transplantation were made with three 
tumors from different mice. Although the recipients 
were not of a highly inbred stock and the number of 
animals used was small (five to six) transplantation 
was successful with two of the three tumors. Serial 
tran.splnntation was then carried through the fourth 
transplant generation wlien it was permitted to die. 

Control experiments of several kinds have been 
made: 

Control A. Livers from seven persons who died of 
a variety of non-neoplastie diseases were extracted in 
exactly the same way. This nonsaponifiablo residue 
has induced no tumors. The experiment was an exact 
duplicate of that just described except that the amount 
injected at one time was only half as large (about 260 
mg), but a second injection of the same size was made 
sixty‘five days afterward. Thus the total amount in¬ 
jected was approximately the same, namely 600 mg. 
The dose was divided in an attempt to reduce slougfe-* 
ing with loss of the extract. Sixty-three mice were 
originally injected, of which fifty-two are alive and 
without tumor 220 days after the first injection. 

Control B. The non-saponifiable residue from 7;970 
gm of carcinoma tissue has failed to induce tumora in 
experiments identical with those of the livers from 
cancer patients. In this experiment one injection of 
i) gm of extract was made. Thirty-four mice are alive 
at the end of fourteen months and are without tumor. 


Control C, The non-saponifiable residue from 18,- 
435 gms of cancer tissue has failed to produce tumors 
in mice. These tis.sues had been fixed by the Kaiser- 
ling method before the saponification was made. The 
cholesterol was also removed from the residue before 
injections were made. Ju this experiment an initial 
injection of 250 mg of the non-saponifiable residue 
was made into each mouse on December 29, 1939, fol¬ 
lowed by injections of 100 mg on Fehru&ry 23, 1940, 
100 mg on March 25, 1940, and 100 mg on April 22, 
1940. Nino months after the first injection thirty mice 
are living without tumor. The total dose of 650 rag 
is relatively larger than that used in the other experi¬ 
ments because most of the cholesterol had been re¬ 
moved from this extract. 

The results of the coJitrol experiments B and C arc 
of interest in view of the experiments recently an¬ 
nounced by Menke.* By the use of fat solvents he 
obtained extracts from huma?i mammary gland curci- 
noinjis which have induced one tumor in each of two 
experiments. 

Schabad reported the production of tumors by a 
benzene extract of a liver from a patient with primary- 
carcinoma of the stomach.^ Heiger has confirmed 
these reeulis according to Cook,* and who gave no 
details. 

A benzene exti’act of a liver fi^om a case of carci¬ 
noma of the stomach lias not yielded any tumors in 
our laboratory, although a total 2.5 cc of the extract 
was injected in five doses over a period of sixteen 
weeks. Twenty-six giice lived for six months after the 
first injection, twenty-one lived for eight months, and 
nineteen lived for nine months without developing 
tumors at the site of inje<jtion. 

It appears then that the non-saponifiable residue of 
the livers of persons who had cancer, the livers not 
being involved, contain substances which are cancero- 
genic for mice. Although sufficient time has not 
lapsed to permit final conclusions, to date a similar 
extract from the livers of non-onneer bearing persons 
has not induced tumors. Similarly, by this method of 
preparation, cancer tissues themselves did not yield 
canccrogenic substances. 

Experiments are in progress on the chemical separa¬ 
tion, on the relation to the type of cancer, on the dis- 
tribution within the body and on the origin of the sub¬ 
stance. 

Note: The author is indebted to Dr. Carl Marberg, 
who suggested the method of chemical procedure, and 
supervised the preliminary chemical work. 

Paul E. Steiner 

University op Chicago 

2 John F. Menke, Science, 92: 290, 1940* 

a L. M. Schabad, Compt rend, 8oe, Biol, 124 : 218, 
1937. 

*J. W. Cook, E. L. Kennaway and N. M. Kennaway, 
Mature, 146: 627, 1940. 
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RADIOACTIVE CARBON AS A TRACER IN 
THE SYNTHESIS OF PROPIONIC ACID 
FROM CO, BY THE PROPIONIC 
ACID BACTERIA 

Recent investigations^* ® naiiig radioactive carbon 
and the stable isotope on COg uptake by the 
pi"opionic acid bacteria during the dissimilation of gly- 
(icrol have demonstrated that the cai’bon from CO 2 is 
dintributed between the two major products, namely, 
succinic and propionic acids. The equimolar ratio 
between CO 2 uptake and succinic acid formation has 
led to the hypothesis that the succinic acid is formed 
through the addition of COj to a 3-car bon intermedi¬ 
ate, thus yielding the 4-carbon compound.^* Ac¬ 
cordingly, succinic acid should contain labelled car¬ 
bon (C*), which was found to be the case;^ this was 
confirmed and extended to show that the labelled car¬ 
bon was present only in the carboxyl groups of the 
succinic acid.® From this evidence it did not appear 
unreasonable that labelled propionic acid was derived 
from the succinic acid via decarboxylation. 

In a continuation of our earlier studies we have 
investigated this hypothesis from two aspects, using 
radioactive (half-life of 21 minutes). If pro¬ 
pionic acid originates via succinic acid, then labelled 
succinic acid supplied to the bacteria in the presence 
of glycerol and inactive bicarbonate sliould yield 
labelled propionic acid through loss of one of 
the carboxyl groups. Furthermore, according to 
this hypothesis the propionic acid should contain 
labelled carbon only in the carboxyl group. We 
have tested this by pn^paring and separating radio¬ 
active propionic and succinic acids using propionic 
acid bacteria; these labelled acids were re-introduced 
separately into fresh bacterial suspensions in the 
presence of inactive COg and glycerol. The fenneii- 
tation in the presence of the labelled acids was allowed 
to proceed for 60 to 00 minutes. No convincing evi¬ 
dence for the reaction succinic acid propionic acid 
was found under these conditions. 

Decarboxylation of the radioactive propionate to 
oxalate and carbonate was effected by alkaline KMnO# 
oxidation at 100° C. for 30 minutes. The extent of 
the decarboxylation was followed by two methods, vis., 
radioactive and gravimetric, with excellent agreement 
between the two. From 70 to 75 per cent, of the radio¬ 
activity was found in the oxalate fraction and 25 to 
30 per cent, in the carbonate. The presence of C* in 
both the oxalate and carbonate fractions from the 
oxidation of the propionate suggests the presence of 
C* not only in the carboxyl group of the propionic 
acid but also in the ct and/or P positions of the ali- 

* 8. F. Carson and S. Ruben, Proc. Kat, Aoad. 8oi„ 26: 
4S2, 1040. 

* H, O. Wood and C, H. Workman, Jour. Biol. Chem.. 
185: 780, 1040, 

* H. G. Wood and C. H. Workman, Bioohern. Jour., 84: 
139, 1940. 


phatic chain. It is likely, however, that in the KMn 04 
oxidation of the propionate the carbonate liberated is 
not always the original carboxyl. Thus radioactive 
oxalate may be obtained from propionate containing 
(-• only in the carboxyl group. In order to obtain 
more conclusive evidence for the imiform distribution 
of the C* within the propionic acid a dry distillation 
(at 350° C.) of labelled barium propionabi was car¬ 
ried out which yielded labelled barium carbonate and 
diethyl ketone. If C* was present only in the carboxyl 
group then 60 per cent, of the radioactivity would be 
found in each of the products; if C* was uniformly 
distributed then 83.4 per cent, should be in ilie ketone 
and 16.6 per cent, in barium carbonate. Experimen¬ 
tally 88 per cent, was found in the ketone and 12 per 
cent, in the barium carbonate. In addition radioactive 
CHI3 was obtained from the (C2H5)2C0 by oxidation 
with Ig in alkaline solution. In view of these results 
it seems reasonable to conclude that all the carbons 
in the propionic acid are labelled, although by the 
latter method it is not possible to distinguish between 
the a and P carbons. However, since two thirds of the 
0* is found in the oxalate fraction (KMn 04 oxida¬ 
tion), it would appear that all the carbon atoms of 
propionic acid may originate from COg. While it 
does not necessarily follow that any one molecule of 
propionic acid is synthesized conipletely from COg, it 
appears that the n(;t reaction: 

CHsOH CU3 

CHOH-^OH,h H2O 

OH,OH COOH 

proceeds in part through a reduction of carbon dioxide 
to propionic acid by glycerol. A comparison of the 
amount of labelled propionic acid with total propionic 
acid formed by the bacteria during the experiment, as 
determined by chemical analysis, shows that 5 to 10 
per cent, of the total carbon of propionic acid formed 
originated from C*Oa. From these experiments a 
rather unexpected conclusion is I'cached, namely, the 
two main products of the glycerol fermentation, pro¬ 
pionic and succinic acids are not formed via each 
other. It seems that an appreciable fraction of the 
propionic acid has been synthesized from rather 
than from a simple transformation of glycerol without 
degradation of the carbon skeleton. In other words, 
CO 2 is reduced to propionic acid with an organic 
compound (in this case glycerol) acting as the ultimate 
reducing ag^t. The reduction of CO2 by all living 
cells (photosynthetic and non-photosynthetic) for 
synthesis of cellular constituents or excretory prod¬ 
ucts* ® is strongly supported by the present findings. 
This reduction of CO3 may proceed to a greater or 

^ 8. Ruben and M, D. Kamon, Proo. Nat. Aoad. 8ci., 
26: 418, 1040. 

fiH, A. Barker, 8. Ruben and J. V. Beck, ibid., 26; 477, 
1940, 

0 A. J. Kluyver, Suomon KemiatUehii, 12-A: 81, 1089. 
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lesser extent, depending on the biological system in¬ 
volved, and may require special conditions. 

We have also carried out some experiments on the 
fermentation of pyruvic acid by the jjropionic acid 
bacteria. During this fermentation carried out in the 
presence of C *02 a relatively large amount of the 
fixed C* was found in the form of a carbonyl com- 
pound, precipitable as a 2,4 dinitropbenylhydrazone 
along with pyruvic and (»xnlncetic acid present as car¬ 
riers. The possibility of this compound being an 
a-keto acid with C* in the carboxyl group is strongly 
suggested by the enzymatic decarboxylation of the 
radioactive compound with yeast carboxylase, in which 
was obtained. Radioactive propionic and suc¬ 
cinic acids were also formed in this feimeiitation. 
Details of these and other ex}>erim(?iits will be pub¬ 
lished elsewhere. 

We are indebted to Pi*ofcssor C. B. Van Niel and 
Profesaor II. A. Barker for much valuable advice and 
discussion. We wish to thank Professor E. 0. Law¬ 
rence and members of the Radiation Laboratory for 
their cooperation. 

S. F. Causon 
J. W. Fostkr’^ 

8. Ruben 
M. D. Kamen 

Hopkins Maeink Station op 
Stanpoed XJniveesity, 

Department op Chemistry and 
Radution Laboratory op the University 
OP California at Berkeley 

MASSIVE “ACUTE” PRECIPITATION OF 
FREE SULPATHIAZOLE IN THE 
URINARY TRACT* 

The formation of concrements in the urinary tract 
after chronic administration of sulfanilamide deriva¬ 
tives has been reported repeatedly in the litera¬ 
ture.^- ^ The uroliths were always found to contain 
a high percentage of the veTy^ insoluble acelylated 
form of the different compounds. After administra¬ 
tion of sulfapyridine or sulfaniethylthiazole the con¬ 
crements were located mainly in the renal pelves, 
ureters and bladder, whereas, after sulfaihiozole ad¬ 
ministration, considci'able intrarenal precipitation (in 
the collecting tubules) was observed.* 

In the course of an investigation on the acute in- 
traperitoneal toxicity, in rats and mice, of the 3 deriv- 
atives“ mentioned above, the peculiar observation was 

7 National Research Council Fellow. 

* Aided by a grant from the Sidney C. Keller Rosear^ 
Fund, 

1W. Antopol and H. Robinson, Proo. Soc. Bxper. 
and Med,, 40: 428, 1939; Arch. Path,, 29; 67, 1940. 

2p. Gross, F. B. Cooper and M. Lewis, Proc, jSoo. 
Sxper, Biol and Med,, 40: 448, 1939. 

sH,Molitor and H, Robinson. Proc, Soc, Exper. 
and Med., 41: 409,1939 j Arch, iniemat. dc pharmacod^, 
et de therap., 62: 28L 1939. 

* P. Qroaa, F. B. Cooper and R. B. Scott, Urol «id 
Cutan. Beview, 44: 205, iHO. 


made that ail aniouJa dying from a single dose of sid- 
fathiassole or its sodium salt, without exception, 
showed massive precipitation of the free drug in the 
urinary tract. Depending upon the dose, and conse¬ 
quently upon the time-interval between injection and 
death of the animal, the precipitate was found in dif¬ 
ferent parts of the urinary tract. If death occurred 
only a few Lours after tlie injection, the collecting 
tubules and the papillary ducts were filled with a whit¬ 
ish material distinctly visible luacroscopicaUy and 
extending into renal pelves, ureters and bladder. 
After a longer time-interval, the precipitate in the 
kidneys diminished in amount and finally disappeared 
(usually after 24 hours), while the bladder became 
completely filled and even distended with a white crys¬ 
talline material, which in some cases reached back 
into the lower parts of the ureters. Within 10 to 20 
hours this soft precipitate in the bladder was con¬ 
verted into hard aggregates weighing between 6 and 
30 mg and composed almost entirely of free sulfathi- 
azole. If the animals survived for at least several 
hours, anatomical signs of irritation were often found 
in the kidneys (marked enlargement with congestion 
and edema). 

The picture os described in the different stages was 
seen in 54 rats and 20 mice injected with various doses 
of sulfathiazole or its sodium salt. 

This phenomenon of acute precipitation was further 
investigated by sacrificing groups of 3 rats at differ¬ 
ent time-intervals after the intraperitoneal injection 
of a sublethal dose of sodium sulfathiazole (1.0 g/kg). 
The urinary tract was examined carefully and drug 
determinations in blood and various tissues were per¬ 
formed. Some of tbe results are smmnarized in 
Table I. 


TABLE I 

Determination of Noltatuiaedub 


Time 

after 

Injection 

Blood 



Kidney 


mg. per 
cent. 

mg. per 
cent, jrer 
. moist 
tissue 

Total 

amount 

In both 
kidneys 
in mg. 

Gross 

precipitation 


1 

Acetyl. 

Free 

1 

i 

1 

in tne reitai 
paella 

A min. 

303 

0 

146 

0 

2.12 

0 

0 

35 min. 

101 

0 

269 

0 

4.32 

0 

± 

30 min. 

116 

0 

396 

0 

6.90 

0 

•H-H- maarivo 

60 min. 

107 

0 

822 

0 

S.06 

0 

•HH- 

3 hrs. 

08 

0 

266 

26 


0.46 

++ 

12 bra. 

44 

T 

87 

27 

1.76 

0.70 

+ 

24 bra. 

10 

5 

17 

0 

0.82 

0.18 

0 . 


Intraperitoneal Injection of soCiam soUatbiaaole 1.0 g/ltt 
In rats. All are the mean at tbe vatoes trom 8 

aniinals. 


It can be seen from the table that preeipitatiou 
(composed entirely of free eulfatbiaxole) reaches its 
marimum in the renal papilla 30 min utes tdEfecr ihS 

8 D. Lehr, W. Antopol, C&nrg and ^ 

Sep, Mespefi la press. > 
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mtraperiloneal administration and disappears eoin< 
pletely within 24 hours. Acetylation becomes appar¬ 
ent at about 3 hours after the injection. The deposi¬ 
tion of relatively increasing amounts of the extremely 
insoluble acetylated derivative may be responsible for 
the renal irritation. 

The data presented demonstrate the extreme rapid¬ 
ity of absorption and excretion of sulfathiasole and 
lend further support to the view which has been ex¬ 
pressed elsewhere; that the acute precipitation in the 
urinary tract is due mainly to a high rate of elimina¬ 


tion of sulfathiaaole from the body. Thus after con¬ 
centration of the glomerular dltrato by rcabsorption 
of water, precipitation occurs in the collecting tubules. 

A similar picture could not bo produced with sul¬ 
fanilamide, sulfapyridine, sulfanicthylthiazole or their 
sodium salts. 

David Lbhr 
WiUjIAm ANToroXi 
Jacob Chubo 

The Newark Bkth Israel Hospital, 

New Jersey 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A MODIFICATION OP RIDDLE’S METHOD 
OF PROLACTIN ASSAY 

While we were comparing the alkaline alcoholic 
extraction method of Bates and Riddle^ with the acid 
acetone extraction method of Lyons* for preparing 
lactogenic hormone of the antm*ior pituitaiy, it be¬ 
came necessary to use a large number of pigeons for 
accurate assaying of various fractions used in the 
investigations.® The purchasing and keeping of the 
pigoons, however, became so expensive that a way had 
to be found to reduce the cost as much as possible. 
The method described below is the w*8ult of such an 
attempt and enables one to assay the hormone without 
sacrificing the birds. Thus the cost of investigation 
was greatly reduced. 

As in the original method of Riddle, Bates and 
Dykeshom,^ we used both male and female pigeons. 
On the previous day, before the injection of the 
sample, the fathers on the pectoral regions of the 
birds as well as on the area around the crop sac on 
the neck are carefully plucked. Before the injection 
of the sample, the akin layer over the crop sac on 
either right or left side of the median line is incised 
to the length of about two centimeters, so that the crop 
sac can be clearly seen. The crop sac is usually color¬ 
less and transparent and the presence of food matcriaJ 
such as wheat, oats and barley within the sac is clearly 
discernible. If the crop sac is opaque and thiqk as in 
the nesting and nursing period, the pigeon is not suit¬ 
able for the assay of the hormone and should be 
exchanged for another bird. Only the pigeons with 
clear transparent sac are used for the assay. After 
examination of the sac, the opening is closed by sewing 
with surgical suture and an appropriate antiseptic, 

*1B, Bates and O. Riddle, Jour. Pharm, Pxp, Therap,, 

m m, im, 

* W. B. Lyons, Proc, 8oc, Soap* Biol, and Utfd,, 35; 645, 
li98,7, 

* The results of the study will be published in the Jo«r- 
aal of Bioehemistrp (Japan). 

0. B. Bates and 8. W, Dykeshorn, Jmer, Jom. 

1^; m, 1983. 


such as tincture of iodine or mcrthiolate solution, is 
applied. As in the original method, a definite quantity 
of the sample solution is injected once daily for four 
days. On the fifth day (ninety-six hours after the 
first injection) the crop sac located on the other side 
of the one previously examined is exposed and ex¬ 
amined. According to the condition of the thickening 
of the sac jnembrane, the potency of the hi^^mone solu¬ 
tion JB evaluated. 

The method is easy to execute with a little practice. 
It should be borne in mind, however, tliat the examinii- 
tion of the sac should be made as soon as it is exposed. 
Tlxe irritating operations- such as rubbing of the ex¬ 
posed area with alcohol-soaked cotton swabs or cheese¬ 
cloth must be avoided, since a slight irritation of the 
crop sac membrane will w^sult in the thickening of the 
membrane and may cause an erroneous evaluation of 
the potency of the sample. It is important to note that 
during the incising of the skin layer over the sac, 
great care should be exercised to avoid tearing the 
crop sac membrane. If, however, the crop sac mem¬ 
brane is cut, the area should be immediately closed by 
holding together the surrounding membrane and tying 
with sterile silk thread. 

After the examination of the sac, the incised skin 
layer is closed by sewing with surgical suture and an 
antiseptic is applied. The pigeon is then kept in a 
large cage for three to four weeks or until the incised 
area is perfectly healed. They are. then ready to he 
used again for prolactin assay. 

The authors are aware of the fact that an accurate 
assaying of the hormone by this method or any other 
biological method is a difficult task, This is due to the 
variation in the sensitivity of tlie individual birds, 
even among the same strain.^** The difficulty can be 
overcome if a large number of birds are used for the 
assay of a sample and also by using a standard prepa¬ 
ration for comparison as recommended by Bates and 
Riddle or by the Commission on Biological Standardi¬ 
sation of the League of Nations. The authors believe 
that by the use of the method described here and with 
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the use of a standard preparation, a greiit deaJ of 
saving will be accomplished without sacrificing the 
accuracy of the assay. 

Nao Utei 
Masao Itoh 
Seiji Hayatsii 
Fukujt: Uyeko 

TEIKOKUSHA HOKMONE BESEAItCTT INSTITUTE, 

KAWABAKi'Sni, Japan 

CELLOPHANE COVER SLIPS AND A 
METHOD FOR MOUNTING 

Because the price and paucity of cover glasses used 
in the preparation of microscope slides have become 
almost prohibitive of tlicir use, an efficient, economical 
substitute has been sought. O’Brien and Hance^ have 
stated that isobutyl methaciylute may be used to re¬ 
place tlic cover. This has not been found practical 
when slides are produced in large numbers. The solu¬ 
tion seems also to detract from the brilliancy of the 
stain. Suntzefif and Sinith^ recommend a plastic, cellu¬ 
lose acetate, obtained in sheets the approximate thick¬ 
ness of No. 1 cover glasses. They experience some 
difficulty in its u.se liecause the plastic tends to curl 
unless the slides are carefully dried at room tempera¬ 
ture for five to six days. 

Plain transparent Cellophane® has been used in 
our laboratory during the pAst seven months. Cello- 
pliane covers have a refractive index of 1.53, dry 
rapidly and without curling, are very thin and inex¬ 
pensive. Cellophane can be obtained in I'olla 15/16thB 
inch wide, slightly less than the width of a slide. 
Strips of the desired length are cut ns needed. No. 
300 plain Cellophane seems to be most satisfactory. 
It is .00088 inch (0.022 mm) thick. (No. 1 cover slips 
average 0.13 mm in thickness.) It is possible to 
take photomicrographs from slides having Cellophane 
covers. Oil immersion does not affect Cellophane but 
for high magnifications replacemejjts with glass covers 
may prove desirable. 

The only difficulty so far encountered in the use of 
Cellophane as a substitute for glass cover slips has 
been the storage of the roll. During the winter months 
it can be kept at ordinary room temperatures, but 
under more humid conditions the Cellophane absorbs 
moisture, the edges of the roll wrinkle and will not lie 
smoothly. This wrinkling can be avoided by storing 
the roll of Cellophane in a desiccator, but continued 
storage over a long period causes warping and 
cracking. 

Moistureproof Cellophane is less susceptible to 
atmospheric changes, but it too will wrinkle, and does 

1 O'Brien and Hance, Science, 91: 412, 1940, 

»SuntEeff and Smith, Science, 92: 17-^18, 1940. 

» A du Pont product obtained through H. D. Catty Bis- 
tributing Company, 3311 Carroll Avenue, Chicago, Illi¬ 
nois. 


not seem to be quite as clear as the plain. Cellulose 
acetate^ No. 88 was tried, but was found not to adhere 
to the slide when dry. This is probably caused by the 
xylol used to mount the covers. 

A method long used for mounting glass covers is suc¬ 
cessful with Cellophane as well. Instead of leaving 
the .slides to dry in trays they are turned face down on 
clean paper towels and xylol is pipetted between them. 
An extra towel on top readily absorbs any excess on 
the back of the slide. In 15-30 minutes the slides are 
ready for use. This method has several advantages: 
(1) it insures a thin layer of mounting medium under 
the cover, (2) the slides are ready for immediate use. 
Further drying in an oven is entirely unnecessary, (3) 
it removes any excess mounting medium, leaving the 
edges and ends of the slide clean and di*y. Canada 
ba!.sam was first used in this manner but since the ap¬ 
pearance of an article by Groat^ we have used Clarite 
exclusively. It dries more rapidly than balsam, is 
clear and adheres well to Cellophane. 

Irene Buoholtz 

State University or Iowa 

* OouTtcHy of du Pont Company. 

R. A. Groat, Anat. Record, Vol. 74, No, 1, 1939. 
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THE MATHEMATICAL WAY OF THINKING^ 

By Dr. HERMANN WEYL 

THE INSTITUTE TOH ADVANCED STUDY, PRINCETON, N. ,K 


By the mathematical way of thinking I mean first 
that form of reasoning through which mathematics 
penetrates itito the sciences of the external world— 
physics, chemistry, biology, economics, etc., and even 
into our everyday thoughts about human affairs, and 
secondly that form of reasoning which the mathema¬ 
tician, left to himself, applies in his own field. By 
the mental process of thinking we try to ascertain 
truth; it is onr mind's effort bring about its own 
enlightenmifnt by evidence. Hence, just as truth itself 
and the experience of evidence, it is something fairly 
uniform and universal in character. Appealing to the 
light in our innermost self, it is neither reducible to a 
set of mechanically applicable rules, nor is it divided 
into watertight compartments like historic, philosoph- 

1 Address delivered at the Bicentennial Celebration Con- 
fer^e of the ITulversity of Pennsylvania, September 17, 


ical, mathematical thinking, etc. We inathematicianB 
are no Ku Klux Klan with a secret ritual of thinking. 
True, nearer the surface there are certain techniques 
and differenoea; for instance, the i^rocodurcs of fact¬ 
finding in a courtroom and in a physical laboratory 
are conspicuously different. However, you should not 
expect me to describe the mathematical way of think¬ 
ing much more clearly than one can describe, say, the 
democratic way of life. 

A movement for the reform of the teaching of 
mathematics, which some decades ago made quite a 
stir in Germany under the leadership of the great 
mathematician Felix KUein, adopted the slogan **fune- 
tionai thinking." The important thing which the aver¬ 
age educated man should have learned in his mathe¬ 
matics classes, so the reformers claimed, is thinking 
in terms of variables md functions, A function de- 
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scribes bow one variable y depends on another x; or 
more generally, it maps one variety, tiie range of a 
variable element upon another (or the same) va¬ 
riety. This idea of function or mapping is certainly 
one of the most fundamental concepts, which accom¬ 
panies mathematics at every step in theory and ap¬ 
plication. 

Ohr federal income tax law defines the tax y to be 
paid in tenns of the income x; it does so in a clumsy 
enough way by j)asting several linear functions to¬ 
gether, each valid in another iriler\ml or bracket of 
income. An archeologist who, five thousand years 
from now, shall unearth some of our income tax re¬ 
turns together with relics of engineering works luul 
raatheniJitical books, will probably date them a couple 
of centuries earlier, certainly before Galileo and Vieta. 
Vieta was insti-urnental in introducing a consistent 
algebraic synibolism; Galileo discovered the quadratic 
law of falling bodies, according to which the drop s of 
a body falling in a vacuum is a quadratic function of 
the time t elapsed since its release: 

( 1 ) 

g being a constant which has the same value for each 
body at a given place. By this formula Galileo con¬ 
verted a natural law inherent in the actual motion of 
bodices into an a priori constructed mathematical func¬ 
tion, and that is what physics endeavors to accomplish 
for every plumomenon. The law is of much better 
design timn our tax laws. It has been de'signcd by 
Nature, wdio seems to lay her plans with a fine sense 
for mathematical simplicity and harmony. But then 
Nature is not, as our income and excess profits tax 
laws are, hemmed in by having to be comprehensible 
to our legislators and chambers of commerce. 

Right from tlie b^iniiing we encounter these char¬ 
acteristic features of the mathematical process: 1) 
variables, like t and s in the formula (1), whose pos¬ 
sible values belong to a range, hpw the range of real 
numbers, which we can completely survey because it 
springs from our own free construction, 2) repre¬ 
sentation of these variables by symbols, and 3) func¬ 
tions or a priori constructed mappings of the range 
of one variable t upon tJie range of another s. Time 
is the independent variable kat exochen. 

In studying a function one should lot the indepen¬ 
dent variable run over its full range, A conjecture 
about the mutual interdependence of quantities in na¬ 
ture, even before it is checked by experience, may be 
probed in thought by examining whether it carries 
through over the whole range of the indei>cndent 
variables. Sometimes certain simple limiting cases at 
once reveal that the conjecture is untenable. Leibnitz 
taught us by his principle of continuity to consider 
rest not as contradictorily opposed to motion, but as 
a limiting case of motion. Arguing by continuity he 
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was able a priori to refute the laws of impact pro¬ 
posed by Descartes. Ernst Mach gives this prescrip¬ 
tion : **After having reached an opinion for a special 
case, one gradually modifies the circumstances of this 
case as far as possible, and in so doing tries to stick to 
the original opinion as closely as one con. There is 
no procedure which leads more safely and with greater 
mental economy to the simplest interpretation of all 
natural events.^^ Most of the variables with which we 
deal in the analysis of nature are continuous variables 
like -time, but although the word seems to suggest it, 
the mathematical concept is not restricted to this case. 
The most important example of a discrete variable is 
given by the sequence of natural numbers or integers 
1, 2, 3, . . . Thus the number of divisors of an arbi¬ 
trary integer n is a function of n. 

In Aristotle^s logic one passes from the individual 
to the general by exhibiting certain abstract features 
in a given object and discarding the romaimler, so that 
two objects fall under the same concept or belong to 
the same genus if they have those features in common. 
This descriptive clnssiflcution, e.g,, the description of 
plants and animals in botany and zoolog>% is concerned 
with the actual existing objects. One might say that 
Aristotle tliinks in terms of substanco and accident, 
while the functional idea reigns over the formation of 
mathematical concepts. Take the notion of ellipse. 
Any ellipse in the a;-j/-planG is a set E of points (.r, iy) 
defined by a quadratic equation 

ojf 4 2 bxy 4 cy - = 1 

whoso coefficients a, 6, c satisfy the conditions 
o > 0, c > 0, oc - fe* > 0. 

The get E depends on the coefficients a, b, c; we have 
a function E(a, 6, c) which gives rise to an individual 
ellipse by aasigning definite values to the variable 
coefficients b, c. In passing from the individual 
eUiiise to the general notion one does not discard any 
specific difference, one rather makes certain oharactor- 
istioB (here represented by the coefficients) variable 
over an a priori surveyable range (here described by 
the inequalities). The notion thus extends over all 
possible, rather than over all actually existing, specifi¬ 
cations.^ 

Prom these preliminary^ remarks about fiuictional 
thinking I now turn to a more systematic argument. 
Mathematics is notorious for the thin air of abstrac¬ 
tion in which it moves. This bad reputation is only 
half deserved. Indeed, the first difficulty the man in 
the fltreet encounters when he is taught to think mathe¬ 
matically is that he must learn to look things much 
more squarely in the face; his belief in words must 
be shattered; he must learn to think more concretely. 

lOomparc about this contrast Ernst Cassirer, “Shb- 
stansbegrilf und Pimktloasbegriff,*’ 1910, and mj critieal 
remark, ^'Philosophio der Mathematik und Katurwissen- 
aohaft/^ 1923, p. 111. , 
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Only flien wUJ he be able to carry out the second step, 
the step of absti‘aetion where intuitive ideas are re¬ 
placed by purely Bymbolie construction. 

About a month ago I hiked around Longs Peak in 
the Kooky Mountain National Park with a boy of 
twelve, Pete. Looking up at Longa Peak he told me 
that they had eoi*rected its elevation and that it is now 
.14,265 feet instead of 14,254 feet last year. I stopped 
t\ moment askiiig myself what this could mean to ti>e 
hoy, and should I try to enlighten him by some Socratic 
questioning. But I spared Pete the torture, and the 
comment then witliheld, will now be served to you. 
Elevation is elevation above sea level. But there is 
no sea under Longs Peak. Well, in idea one con> 
tinues the actual sea level under the solid continents. 
But how does one construct this ideal closed surface, 
the geoid, wliich coincidt*s with the surface of the 
ocenus over pai*t of the globe T If the surface of the 
ocean weir strictly spherical, the answer would be 
clear. ll<iwevei', nothing of this sort is the case. At 
this point dynamics comes to our rescue* Dynamically 
the sea level is a surface of constant, potential 
more exactly ^ denotes the gravitational potential of 
the earth, aJid hence the difference of ^ at two points 
Pf P' is the work one must put into a small body of 
mass 1 to transfer it from P to P\ Thus it is most 
reasonable to define the geoid by the dynamical equa¬ 
tion ^ = If this constant value of ^ fixes the ele- 
vat ion zero, it is only natural to define any fixed alti¬ 
tude** by a corresponding constant value of 0, so that 
a peak P is called higher than P' if one gains energy 
by flying from P to P\ The geometric concept of 
altitude is replaced by the dynamic concept of poten- 
tional or energy. Even for Pete, the mountain climber, 
this aspect is perliaps tlie most important; the higher 
the peak the greater —^^eterls paribus —^the mechanical 
effort in climbing it. By closer scrutiny one finds that 
in almost evert' respect the potential is the relevant 
factor. For instance the barometric measurement of 
altitude is based on the fact that in an atmosphere of 
given constant temperature the potential is propor¬ 
tional to the logarithm of the atmoapherio pressure, 
whatever the nature of the gravitational field. Thus 
rtfemospheric preset^re, generally speaking, indicates 
potential and not altitude. Nobody who has learned 
that the earth is round and the vertical direction is not 
an intrinsic geometric propertyspace but the direc¬ 
tion of gravity should be surprised lliat he is forced to 
discard the geometric idea of altitude in favor of the 
dynamic more concrete idea of potential. Of course 
there is a relationship to geometry: In a region of 
space so small that one can consider the force of 
gravity as constant throughout this region, we have 
a 4kod vertical directiop, and potential differences are 
to differences of altitude measured in that 


direction. Altitude, height, is a word which has a 
clear meaning when I ask how high the ceiling of this 
room is above its floor. The meaning gradually loses 
precision when we apply it to the relative altitudes of 
mountains in a wider and wider region. It dangles in 
the air when we extend it to the whole globe, unless we 
support it by the dynamical concept of potential. 
Potential is more concrete than altitude because it’ is 
generated by and dependent on the mass distribution 
of the earth. 

Words are dangerous tools. Created for our every¬ 
day life they may have their grmd meanings under 
familiar limited circumstances, but Pete and the man 
in the street are inclined to extend them to wider 
spheres without bothering about whether they then 
.still have a sure foothold in reality. We are witnesses 
of the disastrous effects of this witchcraft of words in 
the political sphere where all words have a much 
vaguer meaning and human passion so often drowns 
the voice of reason. The scientist must thrust through 
the fog of abstract words to reach the concrete rock 
of reality. It seems to me that the science of eco¬ 
nomics has a particularly hard job, and will still luive 
to spend much effort, to live up to this principle. It 
is, or should be, common to all stdences, but physicists 
end mathematicians have been forced to apply it to the 
most fuudamontnl eoncc'pts where the dogmatic re¬ 
sistance is strongest, and thus it has become their 
si*cond nature. For instance, the first step in explain¬ 
ing relativity theory must always consist in sha^te^- 
ing the dogmatic belief in the temporal terms past, 
present, future. You can not apply mathematics as 
long as words still be<^loud reality. 

I return to relativity as an illustration of this first 
important step preparatoiy to inathemHtical analysis, 
the step guided by the maxim, “Think concretely.*^ As 
the root of the words past^ present, future, referring 
to time, we find something much more tajigible than 
time, namely, the causal structure of the universe. 
Events are localized in space and time; an event of 
small extension takes place at a space-time or world 
point, a here-now. After restricting ourselves to 
events on a plane E we can depict the events by a 
graphic timetable in a threo-dimensional diagram 
with a horizontal E plane ajid a vertical t axis on 
which time t is plotted. A world point is represented 
by a point in this picture, the motion of a small body 
by a world line, the propagation of light with its 
velocity c radiating from a light signal at the world 
point 0 by a vertical straight circular cone with vertex 
at O (light cone). The active future of a given world 
point 0, here-now, contains all those events which can 
still be influenced by what happens at 0, while its 
pamve past consists of all those world points from 
which apy influence, any message, can reach 0. I 
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here-now can no longer change anything that lies out> 
side the active future; all events of which I here-now 
can have knowledge by direct observation or any 
records thereof necessarily lie in the passive past. We 
interpret the words past and future in this causal sense 
where they express something very real and important, 
the causal structure of the world. 

The new discovery at the basis of the theory of 
relativity is the fact that no effect may travel faster 
than light. Hence while we formerly believed that 
active future and passive past bordered on each other 
along the cross-section of present, tlic horizontal plane 
t - const, going through 0, Einstein taught us that the 
active future is bounded by the forward light cone and 
the passive past by its backward continuation. Active 
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future and passive past are separated by the part of 
the world lying between these cones, and with this part 
I am licre-now not at all causally connected. The es¬ 
sential positive content of relativj^ty theory is this new 
insight into the causal structure of the universe. By 
discussing the various interpretations of such a simple 
question as whether two men, say Bill on earth and 
Bob on Sirius, are contemporaries, as to whether it 
means that Bill can send a message to Bob, or Bob a 
message to Bill, or even that Bill can communicate 
with Bob by sending a message and receiving an an¬ 
swer, etc., I often succeed soon in accustoming my 
listener to thinking in terms of causal rather than his 
wonted temporal structure. But when I tell him that 
the causal structure is not a stratification by horizontal 
layers t = const., but that active future and passive 
past are of cone-like shape with an interstice between, 
then some will discern dimly what I am driving at, 
but every honest listener will sny: Now you draw a 
figure, you apeak in pictures; how far does the simile 
go, and what is the naked truth to be conveyed by itf 


Oui* popular writers and news reporters, when they 
have to deal with physics, indulge in similes of all 
sorts; the trouble is that they leave the reader helpless 
in finding out how far these pungent analogies cover 
the real issue, and therefore more often lead him astray 
than enlighten him. In our case one has to admit that 
our diagram is no more than a picture, from which, 
however, the real thing emerges as soon as we replace 
the intuitive space in which our diagrams ore drawn 
by its construction in terms of sheer symbols. Then 
the phrase that the world is a four-dimensional con¬ 
tinuum changes from a figurative form of speech into a 
statement of what is literally true. At this second 
step the mathematician turns abstract, and here is the 
point where the layman^s understanding most fre¬ 
quently breaks off: the intuitive picture must be ex¬ 
changed for a symbolic construction. “By its geo¬ 
metric and later by its purely symbolic construction,” 
says Andreas Speiser, “mathematics shook off the 
fetters of language, and one who knows the enormous 
work put into this process and its ever recurrent sur¬ 
prising successes can not help feeling that mathematics 
to-day is more effleieut in its sphere of the intellectual 
world, than the modern languages in their deplorable 
state or even music arc on their respective fronts.” 
I aliall spend most of rny time to-day in an attempt 
to give you an idea of what this magic of symbolic 
construction is. 

To that end I must begin with the simplest, and in 
a certain sense most profound, example: the natural 
numbers or mtegers by which we count objects. The 
symbols we use here are strokes put one after another. 
The objects may disperse, “melt, thaw and resolve 
themselves into a dew,” but we keep this record of 
their number. What is more, we can by a construc¬ 
tive process decide for two numbers represented 
though such symbols which one is the larger, namely 
by checking one against the other, stroke by stroke. 
This process reveals differences not manifest in direct 
observation, which in most instances is incapable of 
distinguishing between even such low numbers as 21 
and 22. We are so familiar with these miracles which 
the number symbols perform that we no longer wonder 
at them. But this is only the prqlude to the mathe¬ 
matical step proper. We do not leave it to chance 
which numbers we shall, meet by counting actual ob¬ 
jects, but we generate tdae open sequence of all poasMe 
numbers which stafts with 1 (or 0) and proceeds by 
adding to any number symbol ti already reached one 
more stroke, whereby it changes into the following 
number n\ As I have often said before, being is thus 
projected onto the background of the possible, or more 
precisely onto a manifold of possibilities which unfolds 
by iteration and is open into infinity. Whatever num¬ 
ber n we are given, we always deem it passible to pass 
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to the next n\ ^'Number goes on.” This intuition of 
the '*ever one more,” of the open countable infinity, is 
basic for all math^atios. It gives birth to the 
simplest example of what I termed above an a priori 
Burvcyable range of variability. According to this 
process by which the integers ai^ created, functions of 
an argument ranging over all integers n are to be 
defined by so-called complete induction, and statements 
holding for all n are to be proved in the same fashion. 
The principle of this inference by complete induction 
is as follows. In order to show that every number n 
has a certain property F it is sufficient to make sure 
of two things: 

1) 0 has this property; 

2) If » is any number which has the property V, tlien 
the next number r/ has the property F. 

It is practically impossible, and would be useless, to 
write out in strokes the symbol of the number 10^*, 
Tvhich the Europeans call a billion and we in this coun¬ 
try, a thousand billions. Nevertheless we talk about 
spending more than 10^^ cents for our defense pro¬ 
gram, and the astronomers are still ahead of the finan¬ 
ciers, In July the New Yorker carried this cartoon: 
man and wife reading the newspaper over their break¬ 
fast and she looking up in imzzled despair: "Andrew, 
how much i$ seven hundred billion dollars?” A pro¬ 
found and serious‘question, lady! I wish to point out 
that only by passing through the infinite can we attrib¬ 
ute any significance to such figures. 12 is an abbrevia¬ 
tion of 

////////////. 

10 “= 10 • 10.10 ■ 10 • 10 • 10 • 10 • 10 • 10.10 ■ 10 • 10 
can not be understood without defining the function 
10 - n for (dl n, and this is done through the following 
definition by complete induction: 

10 ’ 0 = 0, 

10'n'=(10») 

The dashes constitute the explicit symbol for 10, and, 
as previously, each dash indicates transition to the 
next number. Indian, in particular Buddhist, litera¬ 
ture indulges in the possibilities of fixing stupendous 
« numbers by the decimal system of numeration which 
the Indians invented, t.a., by a combination of sums, 
products and powers. I mention also Archimedes’s 
treatise “On the counting of sand,” and Professor Kas- 
ner’s Googolplex in his recent popular book on "Mathe¬ 
matics and the Imagination.” 

Our conception of space is, in a fashion similar to 
that of natural numbers, depending on a constructive 
grip on all possible places. Let us consider a metallic 
disk in a plane E, Places on the disk can be marked 
concreto by scratching little crosses on the plate. 
But relatively to two axes of coordinates and a stand¬ 
ard length Boratched into the plate we can also put 
ideal marks in the plane outside the disk by giving the 
numerical ^lues of thrir two coordinates* Each co¬ 


ordinate varies over the a priori constructed range of 
real numbers. In this way astronomy uses our solid 
earth as a base for plumbing the sidereal spaces. 
What a marvelous feat of imagination when the Greeks 
first constructed the shadows which earth and moon, 
illumined by the sun, cast in empty space and thus ex¬ 
plained tlie eclipses of sun and moon I In analyzing a 
continuum, like space, we sliall here proceed in a 
somewhat more general manner than by measurement 
of coordinates and adopt the topological viewpoint, so 
that two continua arising one fivim the other by con¬ 
tinuous deformation are the same to us. Thus the fol¬ 
lowing exposition is at the same time a brief introduc¬ 
tion to an important branch of mathematics, topology. 

The 83 rmbols for the localization of points on the 
one-dimensional continuum of a straight line are the 
real numl}ers. I prefer to consider a closed one¬ 
dimensional continuum, the circle. The most funda¬ 
mental statement about a continuum is that it may be 
divided into parts. We catch all the points of a con¬ 
tinuum by spanning a net of division over it, which 
we refine by repetition of a definite process of sub¬ 
division ad infinitum. Let S be any division of the 
circle into a nuiuljcr of arcs, say I arcs. Prom S wo 
derive a new division S' by the process of normal 
subdivwion, which consists in breaking each arc into 
two. The number of arcs in S' will then be 2h Run¬ 
ning around the circle in a definite sense (orientation) 
we may distinguish tlie two pieces, in the order in 
which we meet them, by the marks 0 and 1; more ex¬ 
plicitly, if the arc is denoted by a symbol n then these 
two pieces are designated as oO and al. We start 
with the division ^S'o of the circle into two arcs + and -j 
either is topologically a cell, i.e., equivalent to a seg¬ 
ment. We then iterate the process of normal sub¬ 
division and thus obtain seeing to it 

that the refinement of the division ultimately pulverizes 
the whole circle. If we had not renounced the use of 
metric properties w^e could decree that the normal sub- 
divisiou takes place by cutting each arc into two equal 
halves. We introduce no such fixation; hence the 
actual performance of the process involves a wide 
measure of arbitrariness. However, the combinatorial 
scheme according to which the parts reached at any 
step border on each other, and according to which the 
division progresses, is unique and perfectly fixed. 
Mathematics cares for this symbolic scheme only. By 
our notation the parts occurring at the consecutive 
divisions are catalogued by symbols of this type 
-f .onoioool 

with + or - before the dot aud all following places 
occupied by either 0 or 1. We see that we arrive at 
the familiar symbols of binary (not decimal) fractions, 
A point is caught by an infinite sequence of arcs of 
the consecutive divisions such that each arc arises from 
the preceding one by choosing one of the two pieces 
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into which it breaks by the next normal subdivision^ 
and the point is thus fixed by nn infinite binsay frac> 
tion* 

Let us try to do something simiJar for two-dimeii' 
sional continua, fi.g., for the surface of a sphere or u 


A 



Tio. 2 

torus. The figures simw liow we may cast a very 
coarse net over either of them, the one consisting of 
two, the other of four meshes; the globe is divided into 
its up|>er and lower halves by the equator, the torus 
is welded together from four rectangular plates. The 
meshes are two-dimensional cells, or briefly, 2 -cells 
which are topologically equivalent to a circular disk. 
The combinatorial descri]-)tion is facilitated by intro¬ 
ducing also the vertices and edges of the division, which 



are 0- and 1-cells. We attach arbitrary symbols to 
them and state in symbols for each 2 -ocll which 1 -cella 
bound it, and for each 1 -cell by which 0 -cells it is 
bounded. We then arrive at a topological scheme Sq. 
Here are our two examples : 

Sphere. -4 —► a, a'. a c, o', a' o, a'. 

( —> mean!?; bound by) 

Torus. -4 —► a, a, y, 6. A' —> a, a, v^ 

Y, 6. p, y', O'* 

d. p—> 0 , d. p-*o, d. 

Y c, c* Y^ d. d, d. 


From this initial stage we proceed by iiatatiozi Jif • 
a universal prooess of normal aUbdiviaiem: On oftob.i 
1-oell a == oh we choose a point which serves aSi a new 
vertex a and divides the 1-cell into two segments oa 
and Oil ); in each 2-cell A we choose a point A and out 
the cell into triangles by joining the newly created 
vertex A with the old and new vertices on its bounding 

1- cells by lines within the 2-0611 Just as in elementary 
geometry we denote the ti*iangles and their sides by 
means of their vertices. The figure shows a pentagon 
before and after subdivision; the triangle A^e is 
bounded by the 1-oells pc^ Af^j Ac^ the 1-cell Ac for in¬ 
stance by the vertices c and A. We arrive at the fol¬ 
lowing general purely symbolic description of the 
process by which the subdivided scheme 8' is derived 
from a given topological scheme S. Any symbol 
Cz ^0 made up by the symbols of a 2-cel] a 1-cell 
rj and a 0-cell Cq in 8 such that is bounded by 
and bounded by Co represents a 2-cell e ^2 of 8'. This 

2- oell e ^2 = 02 ^ 1^0 ^n S' is part of the 2-0611 in 8. 

The symbols of cells in S' which bound a given cell are 
derived from its symbol by dropping any one of its 
constituent letters. Throiigh iteration of this sym¬ 
bolic process the initial scheme So gives rise to a 
sequence of derived schemes 8/^ 8t^", What 

we have done is nothing else than devise a systematic 
cataloguing of the parts created by consecutive sub¬ 
divisions. A point of our continuum is canght by a 
sequence 

e €' e" ■ ■ (2) 

whioli starts with a 2-ccll e of 5^0 and in which the 
2-Gell of the scheme is followed by one of the 
2-cell8 of into which breaks up by 

our subdivision. (To do full justice to the insepara¬ 
bility of parts in a continuum this description ought 
to be slightly altered. But for the present purposes 
our simplified description will do.) We are convinced 
that not only may each point bo caught by such a 
sequence (Eudoxos), but that an arbitrarily con¬ 
structed sequentse of this sort alwayvS catches a point 
(Dedekind, Cantor). The fundamental concepts of 
convergenoe and continuity follow in the wake 
of this construction. 

We now come to the decisive step of mathematical 
t§tbstraotion: we forget about what the symbols stand 
for. The mathematician is concerned with the cata^ 
logue alone; he is like the man in the catalogue room 
who does not care what books or pieces of an intui¬ 
tively given manifold the symbols of his catalc^ue 
denote. He need not be idle; there are many operas 
tions wliich he may carry out with these symbols, 
without ever having to look at the tbingB they etand 
for. Thus, replacing the points by their symbols (2) 
he turns the given manifold into a symhoUe eomtfut^ 
which we shall call the u^poiogical space {8 q} beeauiM 
it is based on the scheme 6^0 Alone. ; ^ 
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The details are not important; what matters Is that 
once the initial finite symbolic scheme iS'o is given we 
are earned along by an absolutely rigid symbolic con¬ 
struction which leads from ^S'o to So'f from So' to So'% 
etc. The idea of iteration, first enoountered with the 
natural numbers, again plays a decisive role. The 
realiaation of the symbolic scheme for a given mani¬ 
fold, say a sphere or a torus, as a scheme of consecu¬ 
tive divisions involves a wide margin of arbitrariness 
restricted only by the requirement that the pattern of 
tlie meshes ultimately l>ecomes infinitely fine every- 


adopted on purpose, because only thus our frame be¬ 
comes wide enough to embrace both special and gen¬ 
eral relativity theory. The special theory envisages 
the causal structure as something geometrical, rigid, 
given once for all, while in the general theory it be¬ 
comes fiexible and dependent on matter in the same 
way as, for instance, the electromagnetic field. 

In our analysis of nature we reduce the phenomena 
to simple elements each of which varies over a certain 
range of possibilities which we can survey a priori 
because we construct these possibilities a prwri in a 
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where. About this point and the closely affiliated re¬ 
quirement that each 2-cen has the topological structure 
of a circular disk, I must remain a bit vague. How¬ 
ever, the mathematician is not concerned with applying 
the scheme or catalogue to a given manifold, but only 
with the scheme itself, which contains no haziness 
whatsoever. And we shall presently see that even the 
physicist need not care greatly about that application. 
It was merely for heuristic puri) 0 S 08 that we had to 
go the way from manifold through division to pure 
symbolism. 

In the same purely symbolic way we can evidently 
construct not only 1- and 2- but also 3, 4, 5, . , . -di¬ 
mensional manifolds. An n-dimensional scheme S^ 
consists of symbols distinguish^^d ns 0, 1, 2, , «- 

cells and associates with each *-oell (i-l, 2, «) 

certain (i-l)-cells of which one says that they bound 
It Is clear how the process of normal subdivision 
carries over. A certain auch ^^dimensional scheme can 
be used for the loGoUsation of events, of all possible 
here-nowB; physical quantities which vary in space and 
time ore functions of a variable point ranging over 
the oorrespemding aymbolioally constructed 4-dimcn- 
sionai topologieal space. In this sense the world is a 
4-dimenflional continuum. The causal structure, of 
wddoh talked before, will have to be constructed 
tbe medhun of this 4-dimenBional world, is., out 
material constittttit^ our topolog^l 
tbe topolc^cai viewpoint has been 


purely combinatorial fashion from some purely sym¬ 
bolic material. The manifold of space-time points is 
one, perhaps the most basic one, of those constructive 
elements of nature. We dissolve light into plane 
polarized monochromatic light beams with few variable 
characteristics like wave length which varies over the 
symbolically constructed contimiuni of real numbers. 
Because of this a priori construction we speak of a 
quantitative analysis of ruilure; I believe the word 
quantitative, if one can give it a moaning at all, ought 
to be intorpn*ted in this wide sense. The power of 
science, as witnessed by the development of modem 
technology, rests upon the combination of a priori 
symbolic construction with systematic experience in 
the form of i)lanned and reproducible reactions and 
their measurements. As material for the a priori con¬ 
struction, Galileo and Newton used certain features of 
reality like space and time which they considered as 
objective, in opposition to the subjective sense quali¬ 
ties, which they discarded. Hence the important role 
which geometric figures played in their physics. You 
probably know Galiloo^s words in the Sapgiatore where 
he says that no one can read the great book of nature 
“unless he has mastered the code in which it is com¬ 
posed, that is, the mathematical figures and the neces¬ 
sary relations between them,” Later we have learned 
that none of these features of our immediate observa¬ 
tion, not even apace and time, have a right to survive 
in a pretended truly objective world, and thus have 
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gradually and ultimately come to adopt a purely sym- 
bolie combinatorial construction. ‘ 

While a set of objects determines its number unam¬ 
biguously, we have observed that a scheme of division 
So with its consecutive derivatives S(f, So'% ‘ ‘ ' <5au 
be established on a given manifold in many ways in¬ 
volving a wide itmrgin of arbitrariness. But the ques¬ 
tion whether two schemes, 

-So, So', So" ■ • • and To, To', To" ■ ■ ■ 
are tit to describe the same manifold is decidable in a 
purely mathematical way: it is necessary and sufficient 
that the two topological spaces iS^} and {To) can be 
mapped one upon the other by a continuous one to-one 
transformation-—a condition which ultimately boils 
down to n certain relationship called isomorphism" 
betTveen the two schemes Sq and Tq. (Incidentally 
the problem of establishiiig the criterion of isomorph¬ 
ism for two tinite stdiemes in thiite combinatorial form 
is one of the outstanding unsolved mathematical prob¬ 
lems.) The connection Ixdween a given continuum 
and its symbolic scheme inevitably carries with it this 
notion of isomorphism; without it and without our 
understanding that isomorphic schemes are to be con¬ 
sidered as not intrinsically different, no more than 
congruent figures in georaetiy, the mathematical con¬ 
cept* of a topological space would be incomplete. 
Moreover it will be necessary to formulate precisely 
the conditions which every topological scheme is re¬ 
quired to satisfy. For instance, one such condition 
demands that each 1-cell be bounded by exactly fiaitf 
0-cells. 

I can now say a little more clearly why the physicist 
is almost as disinterested as the mathematician in thte 
particular way how a ccrUiin combinatorial scheme of 
consecutive divisions is applied to the continuum of 
here-nows which we called the world. Of course, 
somehow our theoretical consti-uctions must be put in 
contact with the observable factf^ The historic devel¬ 
opment of our theories proceeds by heuristic argu¬ 
ments over a long and devious road and in many steps 
from experience to construction. But systematic ex¬ 
position should go the other way: first develop the 
theoretical scheme without attempting to define indi¬ 
vidually by appropriate measurements the syntbols 
occurring in it as space-time coordinates, electromag¬ 
netic field strengths, etc., then describe, as it were in 
one breath, the contact of the whole system with ob¬ 
servable facts. The simplest example I can find is the 
observed angle between two stars. The symbolic con¬ 
struct in the medium of the 4-dimen8ional world from' 
which theory determines and predicts the value of this 
angle includes: (1) the world-lines of the two stats, 
(2) the causal structure of the universe, (3) the world 
position of the observer and the direction of his world 
line at the moment of observation. But a continuous 


deformation, a one-to-one continuous transformation 
of this whole picture, does not affect the value of the 
angle. Isomorphic pictures lead to the same results 
concemitiff observable facta. This is, in its most gen¬ 
eral form, the principle of relativity. The arbitrari¬ 
ness involved in our ascent from the given manifold to 
the construct is expressed by this principle for the 
opposite descending procedure, which the systematic 
exposition should follow. 

So far we have endeavored to describe how a mathe¬ 
matical construct is distilled from the given raw mate¬ 
rial of reality. Let us now look upon these products 
of distillation with the eye of a pure mathefnatician. 
One of them is the sequence of natural numbers and 
the other the general notion of a topological space (^o) 
into which a topological scheme develops by con¬ 
secutive derivations Soy So^, So"t * ' * . In both cases 
iteration is the most decisive feature. Hence all our 
reasoning must be based on evidence concerning that 
completely transparent process which generates the 
natural numbers, rather than on any principles of 
formal logic like syllogism, etc. The business of the 
constructive mathematician is not to draw logical con¬ 
clusions. Indeed his arguments and propositions are 
merely an accompaniment of his actions, his carrying 
out of constructions. For instance, we run over the 
sequence of integers 0, 1, 2, ... by saying altemat- 
ingly even, odd, even, odd, etc., and in view of the 
possibility of this inductive construction which wo can 
extend as far as we ever wish, we formulate the gen¬ 
eral arithmetical proposition: *‘Every integer is even 
or odd.” Besides the idea of iteration (or the sequence 
of integers) we make constant use of mappings or of 
the functional idea. For instance, just now we have 
defined a function «(n), called parity, with n ranging 
over all integers and a capable of the two values 0 
(even) and 1 (odd), by this induction: 

7t(0)=0; 

n(n') :=:! if 7 i(n) =0, n(n') - 0 if ji(a) = 1. 

Structures such as the topological schemes are to be 
studied in the light of the idea of isomorphism. For 
instance, when it comes to introducing operators x 
which carry any topological scheme iS^ into a topologi¬ 
cal scheme t(* 9) one should pay attention only to such 
operators or functions x for which isomorphism of S 
and B entails isomorphism for T(i8') and x(i?). 

Up to now I have emphasized the constructive char¬ 
acter of mathematics. In our actual mathematics 
there vies with it the non-oonstructive axiomatic 
method. Euclid’s axioms of geometiy are the classical 
prototype. Archimedes employs the method with 
great acumen and so do later Galileo and Huyghens in 
erecting the science of mechanics. One defines all 
concepts in terms of a few undefined basic concepts 
and deduces all propositions from a number of basic 
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propositions, the axioms, concerning the basic concepts. 
In earlier times authors were inclined to claim a priori 
evidence for their axioms; however this is an epistemo- 
I<^ioal aspect which does not interest the mathemati¬ 
cian. Peduetion takes place according to the prin¬ 
ciples of formal logic, in particular it follows the 
syllogistic scheme. Such a treatment more geometrico 
was for a long time considered the ideal of every 
science. Spinoza tried to apply it to ethics. For the 
mathematician the meaning of the words representing 
the basic concepts is irrelevant; any interpretation of 
them which fits, i.e,, under which the axioms become 
true, will be good, and all the propositions of the dis¬ 
cipline will hold for such an interpretation because 
they are all logical consoquene^s of the axioms. Thus 
dimensional Euclidean geometry permits another 
interpretation where points are distributions of electric 
current in a given circuit consisting of n branches 
which connect at certain branch points. For instance, 
the problem of determining tliat distribution which re¬ 
sults from given electromotoric forces inserted in the 
various branches of the net corresponds to the geo¬ 
metric construction of orthogonal projection of a 
point upon a linear subspace. From this standpoint 
mathematics treats of relations in a hypothetical- 
deductive manner without binding itself to any par¬ 
ticular material interi)retation. It is not concenied 
wdth the truth of axioms, but only with their consis¬ 
tency; indeed inconsistency would a priori preclude 
the possibility of our ever coming across a fitting 
interpretation. ^‘Mathematics is the science which 
draws necessary conclusions,” says B. Peirce in 1870, 
a definition which was in vogue for decades after. To 
me it seems that it renders very scanty information 
about the real nature of mathematics, and you are at 
present watching my struggle to give a fuller charac¬ 
terization. Past writers on the philosophy of mathe¬ 
matics have 80 persistently discussed the axiomatic 
method that I don't think it necessary for me to dwell 
on it at any greater length, although iny exposition 
theireby becomes somewhat lopsided. 

^ However I should like to point out tliat since the 
axiomatic attitude has ceased to be the pet subject of 
the methodologists its influence has spread from the 
roots to all branches of the matliematical tree. We 
have seen before that topology is to be based on a 
full enumeration of the axioms which a topological 
scheme has to satisfy. One of the simplest and most 
basic axiomatic concepts which penetrates all fields of 
mathematios is that of group. Algebra with its 
etc., is to-day from bottom to top 
permeated by the axiomatic spirit. Our portrait of 
mathematics would look a lot less hazy, if time per¬ 
mitted me to explain these mighty words which I have 
just uttered, group, field and ring. I shall not try it, 


as little as I have stated the axioms characteristic for 
a topological scheme. But such notions and their kin 
have brought it about that modem mathematical re¬ 
search often is a dexterous blondbig of the constructive 
and the axiomatic procedures. Perhaps one should be 
content to note their mutual interlocking. But temp¬ 
tation is great to adopt one of these two views as the 
genuine primordial way of mathematical thinking, to 
which the other merely plays a subservient role, and 
it is possible indeed to carry this standpoint through 
consistently whether one decides in favor of construc¬ 
tion or axiom. 

Let us consider the first alternative. Mathematics 
then consists primarily of construction. The occurring 
sets of axioms merely fix the range of variables enter¬ 
ing into the construction. I shall explain this state¬ 
ment a little further by our examples of causal struc¬ 
ture and topology. According to the special theory of 
relativity the causal structure is once for all fixed and 
can therefore be explicitly constructed. Nay, it is 
reasonable to construct it together with the topological 
medium itself, as for instance a circle together with 
its metric structure is obtained by carrying out the 
uoimal subdivision by cutting each are into two equal 
halves. In the general theory of relativity, however, 
the causal structure is something flexible; it has only 
to satisfy certain axioms derived from experience 
which allow a conaidorable measure of free play. But 
the theory goes on by establishing laws of nature 
which connect the flexible causal structure with other 
flexible physical entities, distribution of masses, eleo- 
tromagnetlc field, etc., and these laws in which the 
flexible things figure as variables are in tlieir turn con¬ 
structed by the theory in an explicit a priori way. 
Relativistic cosmology asks for the topological struc¬ 
ture of the universe as a whole, whether it ia open or 
closed, etc. Of course the topological structure can 
not be flexible as the causal structure is, but one must 
have a free outlook on all topological possibilities 
before one can decide by the testimony of experience 
which of them is realized by our actual world. To 
that end one turns to topology. There the topological 
scheme is bound only by certain axioms; but the 
topologist derives numerical characters from, or estab¬ 
lishes universal connections between, arbitraiy topo¬ 
logical schemes, and again this is done by explicit 
ccmstruction into which the arbitrary schemes enter as 
v^iables. Wherever axioms occur, they ultimately 
sj|rve to describe the range of variables in explicitly 
constructed functional relations. 

, So much about the first alternative. We turn to 
the opposite view, which subordinates construction to 
axioms and deduction, and holds that mathematios con¬ 
sists of systems of axioms freely agreed upon, and 
their necessary oonolusions. In a completely axioma- 
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tised niathematioB construction can come in only sec¬ 
ondarily as construction of examples, thus forming 
the bridge between pure theory and its applications. 
Sometimes there is only one example because the 
axioms, at least up to arbitrary isomorphisms, deter¬ 
mine their object uniquely; then the demand for 
translating the axiomatic set-up into an explicit con¬ 
struction becomes especially imperative. Much moro 
significant is the remark that an axiomatic system, 
although it refrains from constructing the mathemati¬ 
cal objecln, constructs the mathematical propositions 
by combined and iterated application of logical rules. 
Indeed, drawing conclusions from given premises pro¬ 
ceeds by certain logical rules which since Aristotle's 
day one has tried to enumerate completely. Thus on 
the level of propositions, the axiomatic metliod is un¬ 
diluted constructivism. David Hilbert has in our day 
pursued the axiomatic method to its bitter end whei’e 
all mathematical propositions, including the axioms, 
are turned into formulas and the game of deduction 
proceeds from the axioms by rules which take no 
account of the meaning of the formulas. The mathe¬ 
matical game is played in silencve, without words, like 
a game of chess. Only the rules have to be explained 
and communicated in words, and of course any arguing 
about the possibilities of the game, for instance about 
its consistency, goes on in the medium of words and 
appeals to evidence* 

If carried so far, the issue between explicit con¬ 
struction and implicit definition by axioms ties up with 
the last foundations of mathematics. Evidence based 
on construction refuses to support the principles of 
Aristotelian logic when these are applied to existential 
and general propositions in infinite fields like the 
sequence of integers or a continuum of points. And 
if the logic of the infinite is taken into account, it 
seems impossible to axiomatize adequately even the 
most primitive process, the tran^ion n n' from an 
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integer n its follower n^ As K. Qodel has showii, 
there will always be constructively evident arithmeti¬ 
cal propositions which can not be deduced from the 
axioms however you formulate them, while at the same 
time the axioms, riding roughsliod over the Bubtleties 
of the constructive infinite, go far beyond what is jus¬ 
tifiable by evidence. We are not surprised that a eon- 
cret<i chunk of nature, taken in its isolated phenomenal 
cxisUuicc, challenges our analysis by its inexhaustibil¬ 
ity and ineompletenesfi; it is for the sake of complete¬ 
ness, as we have seen, that physics projects what is 
given onto the background of the possible. However, 
it is Hiirprising that a construct created by mind itself, 
the sequence of integers, the simplest and most diaplia- 
nous thing for the constructive mind, assumes a similar 
aspect of obscurity and deficiency whtui viewed from 
the axiomatic angle. But such is tJie fact; which casts 
an untwirtain light upon the relationship of evidence 
and mathematics. In spite, or liecause, of our deep¬ 
ened critical insight we arc to-day less sure than at any 
previous time of the ultimate foundations on which 
mathematics rests. 

My purpose in this address Ikik not bei*n to show 
how the inventive mathematical intellect works in its 
manifold manifestations, in calculus, geometry, alge¬ 
bra, physics, etc., although that would have made a 
much more attractive picture. Rather, I have at¬ 
tempted to make visible the sources from which all 
these manifestations spring. I know that in an hour's 
time I can have succeeded only to a alight degree. 
While in other fields brief allusions are met by ready 
understanding, this is unfortunately seldom the case 
with mathematical ideas. But 1 should have com¬ 
pletely failed if you hud not realized at least this 
much, that mathematics, in spite of its age, is not 
doomed to progressive sclerosis by its growing com¬ 
plexity, but is still intensely alive, drawing nourish¬ 
ment from its deep roots in mind and nature. 
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SCIENTIFIC EVENTS 


ANIMALS AND AIR RAIDS 

A SPJBciAii correspondent of the London Times 
writes: 

A certaia amount of froah facta as to the effect of air 
raids on animals has now come in as a result of the appeal 
for information made in these columns some three weeks 
ago. So far as the London Zoo is concerned there is 
little to report. It is difficult to observe the animals * be¬ 
havior at night when things are really happening. After 
a bad night, and during such day raids as there have been, 
they BCfun unconcerned. Almost all the society geese 
are at the moment at Whipsnade, so that it has not been 
possible to confirm the reports that geese are peculiarly 
alert sentinels for air raids. 

However, some very interesting reports have come in 


from the Maidstone Zoo. In general, the exjwricnce 
there has been the same as in London—the animals show 
no reaction to the most violent air activity or anti-airctafi 
fire. On the other hand, the two cliimpansees, though 
tliey do not mind Uie guns) stamp and shriek at the sound 
of the siren. And of two emus, one is indifferent to 
noise, but the other gets so excited at the sound of the 
anti-aircraft guns and rushes about so violently that fears 
are entertained for its safety. 

A cow elephant about twenty years edd is so sagoeious 
that she hurries to her house if the antboiroroiK bar* 
rage catches her in the open, but once there does nCt seem 
to mind* Finally, one lion, normally a quiet 
after a shell fragment hit him in his cage (doing; ^ 
hurt as it had ricocheted off the bars), h^ become^ 
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to tbo anti-akcraft guns, atartuig to rip hlB cage 
to 8ii« emy timo they start firing. 

As regards wUd birds, there is a good deal of evidence 
that many of the larger kinds are distnrbed by the sound 
of bombs or anti-aircraft fire. With song-birds and other 
passerines, however, the chief reaction seems to be to air¬ 
craft. These are treated as if they were hawks, the birds 
scattering downwards and crouching to avoid detection. 
There are two curious exceptions to this: neither robins 
nor any member of the swallow tribe have been seen 
to pay the slightest attention to aircraft. The stories 
of gulls giving warning of the approach of hostile aircraft 
are presumably based on the same reaction} their keen 
senses—eyes more probably than ears—detect the aero¬ 
planes a little before they are audible or visible to human 
beings. 

Domestic animals vary individually. Borne dogs have 
what may be called A.B.P. sense, and distinguish per¬ 
fectly between the alert and the all-clear signals. One 
cat has been reported in this category; at the alert she 
comes indoors to take shelter, but when the raiders passed 
signal is given she jumps up and scratches to be let out. 
Bhe is indifferent to mere noise. Other dogs show no 
recognition of the difference between the sirens’ signals. 
Again, some dogs do not mind the noise of guns and 
bombs, or even seem to like it, while others are miserably 
frightened and crawl under the furniture. Borne parrots 
definitely dislike the noise, and scream loudly and hys¬ 
terically. 

EARTHQUAKES OP 1940^ 

Foitb strong distant earthquakes were registered 
at Kew Observatory during September. They were 
on September 12,19, 21 and 22. The second of these 
was the greatest, having a ground amplitude at Kew 
of 47 \kf and being estimated at a distance of 17,400 
km. The second was at a distance of 6,100 km with 
an eBtimated depth of focus of about 390 km, whilst 
the third, probably distant about 140®, had a depth 
of focus of approximately 500 km. Nows from other 
observatories is awaited before the epicenters and 
depths of focus can be given with precision. 

On September 4, two local earthquakes were felt 
in Palestine each of which lasted about 10 seconds. 
No damage has been reported and ih.^ shocks wore not 
registered at Kew. It is reported in the press that an 
earthquake was felt in Copeiihagen early on Septem¬ 
ber 28. No damage was reported. Earthquakes are 
rare in this district and the shock may have been 
caused by lault slipping in the Sound separating 
Denmark from Sweden. 

The coast of Chile in the neighborhood of Iquique 
Was iBhaken by a violent earthquake about 6 
^locaZ time) on October 4. Reports of damage and 
^oteils of ike shook are not yet to hand. Chile as a 
%hok ii very Uable to earthquake shocks, and Iquique 
m a number of ooeaaiona in the past, 


notably on May 9, 1877, when there was widespread 
destruction due to large sea waves caused by the earth* 
quake in addition to the extensive damage done by the 
earthquake itself, and on January 23, 1878. 

During April, May, June, 1940, forty-seven earth¬ 
quakes were registered at the Riverview College Ob¬ 
servatory, New South Wales, as coniparcwi with fifty- 
six in the first quarter of the year. The observatory 
is equipped with two Wiechert horizontal 1,000 kgm 
instruments, one Wiechert vertical seismometer of 
80 kgm, two Mainka 450 kgm seismometers and three 
Galitzin aperiodic seismometers with galvanometer 
registration, orientated north-south, east-west and 
vertical. The largest two shocks of the period ap¬ 
pear to have been on April 1 when an amplitude of 
23 mm was obtained and on May 28 when an ampli¬ 
tude of 22 mm was reached. The shock of April 18 
was felt in the region of the Duke of York Islands, 
New Britain, etc. The shock of May 24 is reported 
to have had its epicenter in Peru, and the earthquakes 
of June 18 and June 22 were deep focus shocks. The 
instruments are occasionally affected by uiicroseisms 
which are at times severe. The microseisma do not 
often preclude the accurate reading of the seismo¬ 
grams, details of which arc given in the observatory 
report. 

FINANCES OP THE MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY 

Ik the annual report of President Karl T. Compton, 
of the Masiiachusetts Institute of Technology, the 
finances of the institute are discussed. The institute 
closed the year with a modest surplus. Of the bud¬ 
geted expenditure of $3,333,000, slightly more than 69.3 
per cent, was for academic expenses, 26.4 per cent, for 
plant and administration, and 4.3 per cent, for miscel¬ 
laneous expenses. The yield on all investments, based 
on maiket values as of June 30, was 4.32 per cent, as 
compared with 3,89 per cent, a year ago. 

Financial aid to students during the year amounted 
to $434,966, which included undergraduate scholar¬ 
ships to the sum of $93,830, and graduate scholarships 
and fellowships reaching a total amount of $111,618. 
Loans to students amounted to $162,843, and $6^675 
was earned through the student employment service* 

Commenting upon the institute’s placement service 
for alumni and the graduating classes, Dr. Compton 
reported that tlm class of 1940 was more than 90 per 
cent, placed on September 1, and that the men of this 
class found employment in thirty different states. A 
number of those not placed include graduates who are 
antering private consulting or architectural practice. 

Among the urgent needs of the institute are a new 
building for the department of chemical engineering, 
the largest in the institute, which is now greatly over- 
croivded. Plans for such a buildii^ have already been 
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drawn and should the necessary funds be obtained^ the 
new quarters would relieve congestion in a large part 
of the educational buildings on the eastern side of the 
institute. Attention woe called to the need for new 
biological laboratories and the opportunities that cou{d 
be realized by an increase in I'esearch funds of $200,- 
000 a year or more. 

Dr. Compton also pointed out that the large waiting 
list is evidence of the need of an additional dormitory 
unit, which could be immediately filled. 

ACQUIREMENT BY HARVARD UNIVERSITY 
OF A DEPOSIT OF FOSSILS IN 
NORTHERN FLORIDA 

1)h. Thomas Baubouk, director of the Harvard Mu¬ 
seum of Comparative Zoology, announces that a rich 
deposit of fossils in Gilchrist County, northern Flor¬ 
ida, dating back some 18,000,000 years to the Miocene 
era, has been purchased by Harvard University for 
research purposes. The deposit, on a forty-acre farm 
site, contains the only reasonably complete store of 
Miocene fossils so far reported in the United States 
east of the Rocky Mountains. In preliminary excava¬ 
tions, Dr. Barbour and members of the museum staff 
found remains of several primitive horses, camels, dogs 
and rhinoceros. The deposit is expected to give the 
first good pictui-e of land-life on the eastern seaboard 
during the Miocene period. All other eoBtern Miocene 
deposits are primarily of marine life. 

Dr. Theodore E. White, of the museum staff, will . 
work at the site this winter under a grant from the 
Milton Fund of Harvard University. Several years 
of excavation will be required to piece together the 
picture of the fauna as found in the fossil bones. 

Fragments from the deposit have been on exhibit 
for some years at the museum of the Florida Geolog¬ 
ical Survey. These were seen several years ago by 
Dr. Barbour, who, with the aid of Mr. and Mrs. Wil¬ 
liam E. Schevill, of the museuiMf^located the site and 
made preliminax-y excavations. Lust winter Drs. Bar¬ 
bour and White excavated for a longer period, find¬ 
ing some complete skulls and long bones. The speci¬ 
mens found at the end of the work last winter were 
better preserved than those found earlier, and it is 
probable that further digging will disclose material 
still better preserved. 

EQUINE ENCEPHALOMYELITIS AND 
MOSQUITOES 

Evidence as to the guilt or innocence of mosquitoes 
in transmitting equine encephalomyelitis will be ana¬ 
lyzed at the eleventh annud Conference of Mosquito 
Abatement Officials in California, to be held at the 
University of California at Berkeley, on December 16. 

Speakers and their subjects, announced by B. F. 
Dommes, Jr., secretary, are as follows: 


JEpidtmUoloffy and Distribution o/ Hmnan CaseSf Dr. 
H. L. Wynns, chief, Bureau of Epidemiology, California 
State Department of Public Health. 

Dwtribtjtion of Cases in Horees and the Soonomic Jm- 
portanoe of Squine Eneephalomyelitia in EorseSf Dr. 0. 
U. Duckworth, administrator, Division of Animal In¬ 
dustry, California State Department of Agriculture. 

Eelationskip of Distribution of Cases and Mosquitoes^ 
Thomas H. G. Aitkon, University of California. 

of Equine EncephaXomyelitU in Kern 
County, Dr. W. C. Buss, epidemiologist, Kern County 
Health Department. 

Present Information on Experimental Transmission of 
Equine Eneephalomyelitis by Mosquitoes, Dr. Malcolm H. 
Merrill, California State Department of Public Health. 

Professor W. B. Herms, head of the Division of 
Entomology and Parasitology of the University of 
California, will introduce the symposium, and a sum¬ 
mary of the discuasion is to be presented by Dr. Ber¬ 
tram P. Brown, director of the California State De¬ 
partment of Public Health. 

Representatives from twenty-five mosquito abate¬ 
ment districts and from health departments and uni¬ 
versities in California ordinarily attend the confer¬ 
ence. This year, invitations have also been sent to 
state universities and health departments in Washing¬ 
ton, Oregon, Montana, Idaho, Nevada, Utah, Arizona, 
Colorado and New Mexico. 

Methods of organizing mosquito abatement dis¬ 
tricts, experiences in mosquito control as a health de¬ 
partment function and various operating problems 
will also be considered nt the conference. William 
Reeves, a graduate entomologist at tlie University of 
California, will report on research on the Pacific Coast 
^'tree-hole'* mosquito, Aedes varipalpus. 

THE ROLE OF DENTISTS IN NATIONAL 
DEFENSE 

The American Dental Association at its recent meet¬ 
ing in Cleveland used as a general theme the national 
defense and the special role of the dental profession 
in it* A nation-wide dental health census, conducted 
by the Committee on Economics, indicated that ‘‘the 
nation, from a dental standpoint, is woefully unpre¬ 
pared to meet the exacting requirements in industry 
and the military services in a time of possible national 
emergency.’’ Although the (lata from this survey have 
not been entirely worked over, Dr. R. M. Walls, chair¬ 
man of the Committee on Economics, told the House of 
Delegates of the association that "after careful con¬ 
sideration of the figures now available, we must face 
the fact that an immediate effort must be made by 
dentistry to meet a situation which may have a serious 
effect on the whole defense program.^’ 

Because of the national condition thus indicatedf and 
drawing on experienoe in the last war eonaemiiig 
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dental health in the army and in industry, the Amer¬ 
ican Dental Association adopted a three-point program 
to mobilhse America’s dental resources for national de¬ 
fense as follows: 

(1) Sending to every registered dentist in the nation 
a questionnaire giving complete information on the dental 
personnel available for military purposes and for civilian 
needs. 

(2) Launching a program for cooperation with the 
Surgeon-General of the Array and Navy to reduce the per¬ 
centage of rejections for dental defects among volunteers 
and prospective draftees under the conscription law. 

(3) Setting in motion a special education program for 
dentists by distributing courses in military dentistry now 
under preparation by the War Department. 

MEMORIALS 

Exercises in honor of the centennial of the death 
of Constantine Radnosque wore held at Transylvania 
College, on October 30. An address was given be¬ 
fore the student convocation by Dr. Francis W, Pen¬ 
nell, of the Philadelphia Academy of Natural Sci¬ 
ences, and at the luncheon by Dr. A. E. Emerson, 
of the University of Chicago, who spoke on ^^The 
Modem Naturalist.” In tlie afternoon there was a 
symposium entitled “Rafinesque’s Interests—a Century 
Later,” at wliich Dr. W. D. Fuukhouser, of tlie Univer¬ 
sity of Kentucky, spoke on “Archeology in Kentucky”; 
Dr. W. E. Ricker, of Indiana University, on “Research 
in the Biology of Fish” and Dr. W. M. Clay, of the 
University of Louisville, on “Herpetology.” At the 
dinner addresses were given on “The Life and Works 
of Rafinesque” by Dr. Francis W. Pennell, and on 
“Constantine Radnesque, the Man,” by Dr. L. R. 
Dingus. The remains of Radnesque were removed 
from Philadelphia in 1923 and were placed in a crypt 
on the campus of Transylvania College. The college 
has in its passession a collection of the manuscripts, 
books and letters, and two of the three known por¬ 
traits of Radnesque. 


Washington and Jefferson College, Washington, 
Pa., dedicated on October 26 a new building for chem¬ 
istry to the memory of Dr. Jesse W. Lazear, who died 
in Cuba in 1900 of yellow fever while serving as a 
member of the Yellow Fever Commission of the U. 8. 
Army. Dr. Lazear was an alumnus of the college. 
John R. Ki.ssinger, Huntington, Ind., and John J. 
Moran, Habana, Cuba, two of tlie group of soldiers 
who allowed themselves to be bitten by mosquitoes dur¬ 
ing the investigation, were guests at the dedication 
ceremonies. At a banquet in the evening Dr. Philip S. 
Hench, of Rochester, Minn., made an address on the 
work of the Yellow Fever Commission. The Jesse W. 
Lazear Chemistry Hall is one of three buildings dedi¬ 
cated. One of these was named in honor of the late 
Dr. Edwin Linton, for many years professor of biology 
and geology at Wa>shingtou and Jefferson College. 

The “Cradle of Dental Education in America” will 
be dedicated on November 24 by the Ohio State Dental 
Society at Bainbridge. This dental monument is a 
small brick building which served as the office of Dr. 
John Harris from 1826 to 1850. It has been purchased 
and restored by the society and will be maintained as 
a permanent museum and memorial. Addresses will be 
given at the dedication by Dr. B. W. Weinlwrger, Dr, 
Arthur H. Merritt and Dr. J. Martin Fleming. Dr. 
Harris served as preceptor to a group of students, 
several of whom later became prominent in dental 
education and practice. Dr. Chapin A. Harris re¬ 
ceived his dental training at the Ohio State Univer¬ 
sity and then went to Baltimore. There he and Dr, 
Horace Hayden founded, in 1840, the first chartered 
dental college in the world, the Baltimore College of 
Dental Surgery. Dr. James Taylor also secured bis 
dental training under Dr. John Harris and in 1846 
founded the second dental college. This was the Cin¬ 
cinnati Collide of Dental Surgciyr whose influence was, 
perhaps because of its central location, more far-reach¬ 
ing than that of the Baltimore School. 


SCIENTIFIC NOTES AND NEWS 


De. Henry E. Sigbrist, professor of the history of 
medicine and director of the Institute of the History 
of Medicine at the Johns Hopkins School of Medicine, 
and Dr. Esmond R. Long, professor of pathology at 
the University of Pennsylvania and director of the 
Henry Phipps Institute, have been elected honoraiy 
members of the athenaeum of the chair of the history 
of medicine in Buenos Aires. 

On Ae occasion of the installation of President 
Kenneth Irving Brown at Denison University on Oc¬ 
tober 18, the degree of doctor of soience was conferred 
on Daniel Sheets Dye, who has been head of the de¬ 


partment of science at Union University, Chengtu, 
West China, since 1910. 

Citations of merit have been awarded by the Park 
Association of New York City for “outstanding ser¬ 
vice” to the parks of the city. The nine awards made 
included one to Dr. W. Reid Blair, who retired as 
director of the New York Zoological Park last May. 
Dr. Blair joined the staff of the park in 1902, and was 
appointed directot in 1926. The citation said that for 
thirty-eight years he had carried out his work at the 
New York Zoological Park with “untiring zeal and 
devotion,” 
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Natttrs states tjiat the Academy of Sciences of the 
USSR has awarded tlje Pavlov Prize for 1940 to 
Professor Maria K. Petrova, of the Pavlov Institute 
of Physiology and the Institute of Evolutionary Physi¬ 
ology and PaUiology of the Higher Nervous Activity, 
who is known for her study of experimental neuroses, 
their meehanism and therapy. The annual Pavlov 
Prize of 20,000 roubles, for the best work in the field 
of physiology, was instituted by the Soviet Govern¬ 
ment in 1930. 

Dr. FREUERtcK B. Hutt, professor and head of the 
department of poultry husbandry and animal genetics 
at Cornell University, has been appointed head of the 
department of zoology in the College of Agriculture 
and professor of zoology and chairman of that de¬ 
partment in the College of Arts and Sciences. Dr, 
Herbert Bruckner has been appointed acting head of 
tlie department of poultry husbandry. 

Dr. Lyman E. Jackson, junior dean of the College 
of Agriculture of the Ohio State University, has been 
elected president of the South Dakota State College 
of Agriculture and Mechanic Arts at Brookings. He 
will also bo head of the South Dakota Agricultural 
Experiment Station and of the Agricultural Exten¬ 
sion Service. 

Changes in the department of physics of Harvard 
University are as follows: Professor G. W. Pierce has 
retired and Professor B. L. Chaffee has taken his 
place as director of the Cruft Laboratory. Professor 
N. H. Black has also retired. Professor F, A. 
Saunders has resigned the chairmanship of the de¬ 
partment and Professor E. C, Kemble has been ap¬ 
pointed to succeed him. 

Professor Gertrude M, Cox, of the Statistical 
Service of the Iowa State College, has become director 
and head of a newly organized laboratory of experi¬ 
mental statistics at North CaroWa State College. 

Dr. R. C. Ernst, professor and head of the depart¬ 
ment of chemical engineering, has been appointed di¬ 
rector of the Division of Industrial Research at the 
Speed Scientific School of the University of Louis¬ 
ville, Kentucky. 

John G. Dean recently resigned hia position with 
the Permutit Company as director of the Laboratory 
Research Division to become a member of the science 
faculty of Sarah Lawrence College, Bronxville, N. Y. 

The following appointments have been made at 
Parsons College, Fairfield, Iowa: Dr. J, R. Jenness, 
of the College of the Ozarks, head of the department 
of physics and mathematics ; Dr, S. Porter Miller, of 
Buena Vista College, head of Uie department of chem¬ 
istry; Dr, J. W, Hancock, of Michigan C%, Ind., 
School, assistant professor of psychology; Miss { 
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Louise Reed, Westphalia, Kans., High School, head 
of the department of home eoonoxOios; Malcolm Mc¬ 
Donald, of the State University of Iowa, assistant 
professor of biology. 

Dr. W. A. Clbmbnb, director of the Pacific Biolog¬ 
ical Station at Departure Bay, Canada, has been ap¬ 
pointed head of the department of zoology of the Uni¬ 
versity of British Columbia. 

Dr. Antonio G. Sison, dean of the College of Medi¬ 
cine, has been appointed director, and Dr. Agerico B. 
M. Bison, assistant professor of medicine, secretary, 
of the newly established Post-Graduate School of the 
College of Medicine of the University of the Philip¬ 
pines. 

Dr. Thomas F. Anderson, instructor \n physical 
chemistry at the University of Wisconsin, has been 
awarded tlie RCA Electron Microscope Fellowship. 
In collaboration with the Fellowship Committee, by 
whom he was appointed, Dr. Anderson will devote a 
year to research at the RCA Research Laboratory at 
Camden, N. J., with the electron microscope which was 
recently developed in the research laboratories of the 
corporation, and has now been made available for re¬ 
search workers. Dr. Stuart Mudd, of the School of 
Medicine of the University of Pennsylvania, is chair¬ 
man of the committee of award. Other members are 
Dr. M. Demerec, Station of Experimental Evolution, 
Carnegie Institution of Washington; Dr. J. H. Kemp- 
ton, U. S. Bureau of Plant Industry; Dr. C. W. Metz, 
department of zoology, University of Pennsylvania; 
Dr. W. M. Stanley, Rockefeller Institute for Medical 
Research, Princeton, N. J.; Dr. Caryl P. HaskinB, 
Haskins Laboratories, and Dr. V. K. Zworykin, RCA 
Research Laboratories. The terms of the fellowship 
provide for investigation of biological problems with 
the RCA electron microscope, and for experimentation 
to develop techniques for obtaining the fullest benefits 
from the electron microscope. 

The Institute of Medicine of Chicago announeea 
that the Elizabeth McCormick Child Research Grant 
of for 1940-41 has been divided among Dr. 

Clayton J. Lundy, Dr. Mila I. Pierce and Dr. Hey- 
worth N- Sanford for the eontinuation of the investi¬ 
gations begun under their 1939-40 grants. Dr. Lupdy^s 
on heart sound records in rheumatie heart disease, Dr. 
Pieree^B on leukosis, and Dr. Sanford’s on the role of 
qualitative platelet factors in the ooaguktion of ^ 
Mood. 

F. G. FmEiUiANDEE^ who was bom in Gemanyt but 
was educated in England, has been elected to a 
ship at Trinity College, Cambri^, for his ecmtrll^ 
tions to mathemati^. Mr. Friedtatider is at preset 
interned in Canada, on acoount of hk 

6ft. John B. fouMANs, assotik^^ 
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icine ftad dineetor of postgraduato iUBtruotioD in the 
Bohool of Medieine of Vanderbilt University, who has 
leave of absence to serve as a member of the Health 
Commission of the Rockefeller Foundation, has sailed 
for Europe. Dr. Youmans will serve as dietitian in 
charge of the nutritional phases of the health pro¬ 
gram of the commission. The work of this commis¬ 
sion, consisting of six or eight specialists in medical 
and health fields, will be to aid the French in reestab¬ 
lishing and reorganising the health service of that 
country. 

Dr. Daniri/ MfiZiKiOK, of the University of Mich¬ 
igan, has been appointed chief chemist of the Food 
Research Laboratories, Inc., of which Dr. Philip B. 
Hawk is director. 

Dr. T. Cook, plant pathologist at the 

Agricultural hixperiment Station at Rio Piedras, 
Puerto Rico, who retired on July 1, will make his 
headquarters for the present with his son, Dr. Harold 
T. Cook, at the Virginia Truck Experiment Station 
at Norfolk, Va. 

Dr. Henry E. SigebiSt, director of the Institute 
of the History of Medicine at the Johns Hopkins 
University, is delivering at Cornell University a series 
of six Messenger Lectures on '^Civilisation and Dis¬ 
eases.*^ 

Db. Edward L. Thorkdikk, professor emeritus of 
psychology at Teachers College, Columbia University, 
gave on November 13 a lecture entitled ''The Develop¬ 
ment, Retention and Attraction of Superior Men** at 
a meeting of the American Academy of Arts and 
Sciences. 

Professor Robert S. Woodworth, of Columbia 
University, will give an address entitled "Recent Re¬ 
sults on Heredity and Environment*' at a meeting to 
be held at the American Museum of Natural History 
bn November 18 of the Section of Psychology of the 
New York Academy of Soienoes. 

,Db. QuiNCt Wright, professor of international 
law at the University of Chicago, gave an address on 
October 81 at a joint meeting of the Chicago branch 
of the American Association of Scientific Workei-s 
and ikB Midwest Association of Sigma Xi. He spoke 
on "The Influence of Invention on Warfare ” 

Dr. Kaat K. Darbow, of the Bell liilxiratorieB, Inc., 
of l^ew York, addressed tbe student body of Rutgers 
tTitiversi^ on November 13 On the occasion of the 
eeodnd of the series of seven wirmatiOns celebrating 
and seventy-^flfth anniversaiy of its 
He »po|ce on "New Radio-Active Sub- 
by Transmutation.** In the after- 
; was eondocted by Dr, Darrow, at 

the jEaoultm of soience depart¬ 


ments, advanced students, physioiste from industrial 
oTganieations in the vicinity and from neighboring 
colleges and universities were present. 

The second annual meeting of the Sigma XI Club of 
Hawaii was held on October 18 at the University of 
Hawaii. Election of seven new members brought the 
membership up to seventy. Now officers elected for 
the ensuing year are: President, Dr. C. H. Edmondson, 
professor of zoology, University of Hawaii; Vice- 
presidentp Dr. J. H. Beaumont, director, Hawaii Agri¬ 
cultural Experiment Station; Secretary-treasurer, pr, 
S. S. Ballard, assistant professor of physics, Univer¬ 
sity of Hawaii; Councilors, C. E. PemWton, executive 
entomologist, Experiment Station of the Hawaiian 
Sugar Planters* Association; Dr. J, L. Collins, geneti¬ 
cist and acting director, Experiment Station, Pine¬ 
apple Producers Cooperative Association, and Dr, C. 
J, Hamre, ex-officio, professor of zoology, University 
of Hawaii. The address of the evening was given by 
the retiring vice-president, Dr. Martha Potgieter, asso¬ 
ciate nutritionist, of the Hawaii Agricultural Experi¬ 
ment Station. She spoke on "The Family Diet and Its 
Relation to Child Health,** a report of the findings to 
date of the Nutrition Department of the Hawaii Agri¬ 
cultural Experiment Station regarding local food 
habits, adequacy of family diets and possible effects 
of dietary deficiencies on the physical and dental status 
of children in Hawaii. 

The fourteenth annual meeting of the Colorado- 
Wyoming Academy of Science was held on October 18 
and 19 at the University of Wyoming. One hundred 
and twenty-five papers were presented. President 
Boy M. Green, of the Colorado State College of Agri¬ 
culture and Mechanic Arts, gave the main address, 
which was entitled "A Scientific Approach to Agri¬ 
cultural Problems,** The newly elected officers are: 
President, Dr. C. T. Hurst, Western State College, 
Gunnison; Vice-president, Dr. Wm. Warren Howe, 
Colorado School of Mines, Golden; Executive Secre¬ 
tary, Dr. Essie White Cohn, University of Denver, and 
Treasurer, Dr. Charles F. Poe, University of Colorado. 

Ik order to ensure opportunities for the publication 
of the scientific results of cancer research, a group of 
representatives of interested organizations will cooper¬ 
ate in making possible a new journal, to be called 
Qcmcer Research, to be devoted to articles and ab¬ 
stracts of articles having to do with cancer research. 
This journal is sponsored by the American Assooiation 
for Cancer Research, the Ajina Fuller Fund, The In- 
tmmatiional Cancer Research Foundation and The Jane 
Coffin Childs Memorial Fund for Medical Research. 
The conduct of the journal will be in the hands of an 
AdvWi^ Board consisting of the chairman of the 
oonmut^ and representatives of the eon- 
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tributing Funds, an ^itorial coimnitteo and a buBiness 
manager. Those serving are; Advisory Board: S. 
Bayne-Jonen, representing The Jane CoflSn Childs Me¬ 
morial Fund for Medical ReseHreh; C. C. Little, as 
chairman of the Journal Committee of the American 
Association for Cancer Research; James B. Murphy, 
as chairman of the Editorial Committee of Cancer 
Besea/rch; Mildred W. 8. Schram, representing The 
International Cancer Research Foundation, and G. M. 
Smith, representing the Anna Fuller Fund. Members 
of the Editorial Committee are: James B. Murj^hy, 
chairman; 8. Bayne-Jones, for immunology and the 
viruses, and secretary of the committee; John Bittner, 
for genetics; Alexander Brunschwig, for physiology; 
L. F. Fieser, for organic chemistry; Jacob Furth, for 
the leukemias; W. U. Gardner, for hormones; Balduin 
Lucki^, for general biology, including tissue culture 
and cytology; M. J. Shear, for biochemistry, and 
Shields Warren, for pathology. The business man¬ 
ager is A. Vaughn Winchell, Americ.an Oncologic 
Hospital, Philadelphia. It is hoped to start publica¬ 
tion with the issue of January, 1941. Manuscripts 
should be addresge<l to the Secretary of the Editorial 
Committee, 333 Cedar Street, New Haven, Conn. 

A “Bibliography on Arthogonal Polynomials’^ has 
been published as a Bulletin of the National Research 
Council. A Committee of the council, consisting of 
Professors Hillo (Yale), Shohat (Pennsylvania), and 
Walsh (Harvard) has spent several years in the com¬ 
pilation of the bibliography, with the cooperation of 
several other mathematicians here and abroad. The 
Faculty Research Committee of the University of 
Pennsylvania and its Sigma Xi Chapter has given 
financial aid. 

The British Royal College of Physicians has an¬ 


nounced that the Harveian Oration, the Bradshaw, 
the Fitzpatrick and the Lumleian Lectures for 1940 
have been postponed. 

In spite of the war, the Engineering Societies Li¬ 
brary reports that it is experiencing no difficulty in 
its receipt of technical periodicals from Great Britain. 
However, only a few engineering magazines reach the 
library now from continental Europe. The three hun¬ 
dred and fifty or more periodicals from England and 
other parts of the British Empire are coming through 
with unusual regularity except in one or two in¬ 
stances since the beginning of the war when the ship 
carrying a batch of them was sunk by a torpedo or a 
mine. However, correspondence with the publishers 
soon brought replacements for all lost copies. The 
Allied blockade of Germany failed to stop the flow of 
German magazines to the library through Italy. But, 
with the entrance of the latter country into the war, 
the library failed to receive German and Italian pub¬ 
lications for several months. Now, some of the Ger¬ 
man periodicals are being received again through 
Siberia and Japan, as indicated by the postmarks on 
the wrappers. Genie Civil and other French periodi¬ 
cals ceased arriving a few weeks after the surrender 
of France. To avoid the loss of valuable publications 
being sent to and received from the British Isles and 
continental Europe through exchange agreements be¬ 
tween engineer institutions there and the Engineering 
Societies Library and its cooperating organizations, 
arrangements have been completed to store them in 
the country of origin until the end of hostilities. Simi¬ 
lar arrangements during the world war proved so 
satisfactory that only one or two sets of foreign peri¬ 
odicals failed to bo completed with the resumption of 
commerce between belligerents, 


DISCUSSION 


CORAL-REEFS AND THE FORMATION 
OF PETROLEUM 

In his recent article on the “Progress in Petroleum” 
Egloff^ has presented a brief discussion of a theory 
of continual petroleum formation from marine sedi¬ 
ments, as for example diatoms, foraminifera and 
radiolaria. In reference to this theory the prelimin¬ 
ary results of investigations which are in progress in 
this laboratory may bo of some interest, because they 
indicate that coral-reefs should also be taken into con¬ 
sideration as one of the possible sources of petroleum. 

Beef-building corals contain r by no means incon¬ 
siderable quantity of organic material. One hundred 
years ago, SilUman* in his classical paper on the com¬ 
position of stony corals has stated that the organic 

lO. Egloff, ficiSKOB, 91; 533, 1940. 

SB. Silliman, Am. Jour, SeL, (2) 1: 189, 1846. 


matter of various corals amounted to from 4 to 8 per 
cent, of the total, and that it was intimately united 
with the inorganic material throughout the structure 
of the coral. Silliman’s observations have been veri¬ 
fied in recent years by Clarke and Wheeler* (1922), 
vdio found that the organic matter of twenty-eight 
species of corals amounted to from 2 to 7 per cent. 
It is also of considerable interest that SUliman called 
attention to the fact that part of the organic matter 
consists of some wax-like material which can be sepa¬ 
rated from its inorganic surroundings by boiling witii 
water. After the boiling of the corals it was found 
floating on the surface of the water in “transparent, 
jelly-like masses of yellowish color. It was insoluble 

8 P. W. Clarke and W. a Wheeler, U. 3* G 0 OI Jww* 
Printing Office, WashiiMr^, 
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in aleobol^ but readily bo in cold ether, and the 
evaporation of iia ethereal solution yielded a yellow 
solid, resembling wax/’ Since Silliman’s time prac¬ 
tically no work has been done on the organic constitu¬ 
ents in corals, which is rather surprising because the 
reef-building corals occur in almost unlimited abun¬ 
dance in the coastal regions of tropical waters. 

In the course of a systematic study of the steroids 
of lower marine animals, the lipoid fractions of a 
number of stony- or reef-corals (Madreporaria) and 
sea-fans (Gorgonaoeae) were prepared at this labora¬ 
tory. It was found that these fractions represent a 
not inconsiderable proportion of the starting mate¬ 
rial. In the case of the staghorn coral, Madrepora 
cervicornis, concentration of its acetone extract led to 
the precipitation of a low-melting, crystalline, wax¬ 
like material in a yield of about 0.25 per cent, of the 
total mass of corals. After frequent recrystallixa- 
tions the wax melted at 50-50.5®; it was identified as 
pure cetyl palmitate. The remaining extracts of the 
coral were saponified, and the non-saponifiable frac¬ 
tion, which amounted to 0.25 per cent, of the total, 
was separated into three fractions containing the fol¬ 
lowing groups of compounds; (A) sterols precipitablc 
with digitonine, (B) non-steroid alcohols, and (C) 
non-alcoholic compounds like hydrocarbons and ke¬ 
tones. Fraction A consisted of a mixture of sterols 
containing at least one unknown sterol giving an ace¬ 
tate of in.p. 176®. Fraction B consisted almost ex¬ 
clusively of cetyl alcohol and fraction C of low-melt¬ 
ing hydrocarbons and small amounts of ketones. 
Similar results were obtained with the coral Meandra 
areolata, which contained about 0.3 per cent, noii- 
saponiliable material consisting of cholesterol, an 
unknown sterol, cetyl alcohol, hydrocarbons and pos¬ 
sibly some ketones. The results so far available indi¬ 
cate that stony corals contain from 0.3 to 0.5 per cent, 
of non-saponifiable material or about 10 per cent, of 
tlie total amount of organic material present. 

The sea-fans (Gorgonaceae) which also contribute 
to reef formation are much more abundant in non- 
saponifiable material than the stony corals. In cer¬ 
tain species the calcareous outside layers contain as 
much as 3 per cent. For example; 1,000 g. of dried 
and crushed external layers of a brown Gorgonia 
from Florida gave 33 g. of non-saponifiable material 
or 3.3 per cent. It consisted of about 20 per cent, of 
an unknown sterol, 50 per cent, of alcohols (cetyl 
alcohol) and 30 per cent of eeini-solid hydrocarbons. 
1400 g. of layers of a ydlow Gorgonia gave 2 per 
cent, of non-saponifiable material consisting of about 
80 per cent of an unknown sterol, 30 to 40 per cent, 
of other alcohols and the remainder of a mixture of 
hydrocarbons and possibly ketones which was liquid 
at room temperature. The compounds described can 
be isokted eqtially well from dried, but unbleached old 
tommm srpeeimens as from freshly eoUeoted materiid. 


The presence of such sizable quantities of lipoid 
luaterial in reef-building animals seems rather signifi¬ 
cant. It is not confined, as has already been pointed 
out by SilUman, to the relatively thin living layer, but 
extends deep into the entire stnicture of the coral. 
In view of tliese findings the idea at once suggests 
itself that coral reefs may act as gigantic accumu¬ 
lators of “wax-like” substances, especially of the 
chemically inert hydrocarbons. The bulk of the or¬ 
ganic matter of dead marine animals and plants is 
probably brought back into circulation one way or 
the other. In the case of the reef-building animals, 
however, a significant portion of the organic matter 
becomes trapped in the ever-growing inorganic skele¬ 
ton and hence is removed from further circulation. 
If this is indeed the cose we must conceive the coral 
reefs as vast storehouses of compounds which may be 
considered as potential precursors of petroleum. At 
some time changes in the physical conditions may 
loosen this material from its inorganic surroundings 
and bring it to the surface, similar to the wax-like 
material which Silliiuan found floating on the surface 
of water in which corals had been boiled. The authors 
of the present article are not petroleum chemists and 
they do not claiin the complicated problem of the 
formation of petroleum can be solved merely on the 
basis of the coral reefs. They present their prelimin¬ 
ary findings only in order to call attention to the coral- 
reefs as one of the possible sources of petroleum and 
to stimulate discussion along this line. 

Wkrnkr Bkromann 
Davti) Lester 

Talk University 

THE OCCURRENCE AND ISOLATION OF 
AZOTOBACTER IN CHINESE SOILS^ 

On account of their relation to soil fertility, the non- 
symbiotic nitrogen fixation bacteria, Azotobacter, have 
received considerable attention since their discovery by 
Beijerinck in 1901. They are widely distributed in 
the soils throughout the world, as their occurrence 
has been reported in the soils of Java, India, Poland, 
the United States, England, Japan, Russia, etc. The 
only country whose soils are completely devoid of this 
microorganism is Finland.® As yet, however, there is 
no information about their occurrence in the vast area 
of Chinese soils. 

The purpose of the pi-esent study is to make a gen¬ 
eral survey, of the occurrence of Azotobacter in the 
soils of Bzechuon Province, which, under the present 
circumstances, is probably the most important agri¬ 
cultural region in China. The work also involves the 

1 The detailed report of this work will appear in Soil 
Bviletiti (bimonthly publication, National Geological Sur¬ 
vey, Ministry of Economics, China). 

s "W, Brennar, &eoh Eomm. Finland A^ogeoL Meddel*. 
20:1-16,1924. 
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isolation of pure eultores from the soils for expert- 
mental works which the writer is planning to carry 
out in the near future* •* 

The soil samples^ including as many as fifteen or 
more types, were collected under more or less sterile 
conditions from various parts of the province, par¬ 
ticularly the northwestern section. They are composite 
samples taken from the soils at a depth of about 20 to 
30 cm below the surface. 

The presence of Azotobacter in the soils was deter¬ 
mined by using mannitol, dextrin or other simple car¬ 
bohydrates in liquid media, and the results so obtained 
were checked by using either the nitrogen-free nutrient 
agar medium of Martin, Walker and Brown^ or soil 
plaque methods of Winogradsky,* As a rule, two or 
three independent determinations were made for each 
sample. 

Of all the 127 soil samples coUeoted and determined, 
102 or 78.2 per cent, oontaiued Azotobacter. This 
finding is not surprising in view of the fact that in 
other countries over 60 per cent of the soils contain¬ 
ing Azotobacter is not uncommon, as reported by vari¬ 
ous workers, and furthermore, the soils of Szcchuen 
Province are well known to be very fertile. 

Isolation of the pure cultures was carried out dur¬ 
ing the progress of the survey. The media used were 
nitrogen-free agar media of various kinds. Repeated 
purifications were made by using congo red nitrogen- 
free agar medium of Bryan.® This medium proves to 
be veiy useful in purification especially in separating 
Azotobacter from their most common contaminants, 
Radiobacter. 

The strains isolated from this survey are mostly 
Azotobacter chroococcum although a tew of them are 
not yet definitely identified. 

H, Zanyin Gaw 

National Wuhan Univeusitt, 

Kiating, Szechuen, China 

PRODUCTION OP SYMPTOMS BY SUBCU¬ 
TANEOUS INJECTION OF HISTAMINE 
WITHOUT INCREASE OF THE 
BLOOD HISTAMINE^ 

HiSTAAiiNB has been used to produce experiments 
shock by many investigators, and at one time it was 
thought to be one of the toxic factors responsible for 
the production of shock following trauma. Since it 
was impossible to detect histamine in the circulating 
blood under these conditions, this substance was re¬ 
jected as a possible cause by many workers. It was 
stated that when symptoms of shock were produced by 
the injection of histamine, large amounts of this sub- 

* Martin, Walker and Brown, Besearofc Bull. 217, Iowa 
Agr. Kxp. Sta., 1937. , - 

•*B. Winogradsky, Ann, IneK 455-530, 1026. 

s 0. 6. Bryan, Seience. 45: 1933. 

^ Aided by a grant from the Banting Besearch Founda¬ 
tion. 


stanoe were present in the oirealating blood and tiiero- 
fore easily detectable.* 

In order to note the changes in the blood histamine 
fallowing the production of ^mptoms by the sub¬ 
cutaneous injection of this substance, the following 
procedure has been carried out in ten patients. A 
control blood is taken, blood-pressure and pulse being 
noted. One mgin of histamine diphosphate is then 
injected subcutaneously and the blood histamine de¬ 
termined, at 5, 16, 30 minutes and one hour, blood- 
pressure and pulse being recorded at the same time. 
In each instance symptoms of histamine intoxication 
were noted, such as an increase in pulse, decrease in 
blood-preasui'e, fiushing of the face and the onset of 
headache. In no case, however, was an increase of 
blood histamine observed, even at the height of the 
symptoms. It was also noted that the particular 
allergic symptoms were reproduced if the patient on 
whom the test was being carried out was an aJJeigic 
individual. The relationship of blood histamine to 
allergy is being reported elsewhere.® 

In the light of these findings, therefore, it appears 
that histamine intoxication may occur without an in¬ 
crease in the peripheral blood histamine. Failure to 
demonstrate an increase in the peripheral blood hista¬ 
mine does not exclude the possibility that this sfib- 
atance may be responsible for the symptoms of shock. 

BaAM Rose 

Boyal Victoeia Hospital, 

Montreal, Canada 

AGASS12 AND LIEBIG 

The year 1940 should not be allowed to pass without 
noting that it marks the centenary of the publication 
of two papers whose contents have profoundly in¬ 
fluenced the history of agronomy and of its offspring, 
soil science. These papers were “Etudes eur les 
glaciers,” in two volumes, by the Swiss naturalist 
Louis Agassiz, and “Die Qiemie in ihrer Anwendung 
auf Agriculture und Physiologie” by the German 
chemist Justus von Liebig. 

Bom within a few hundred miles of eadb other, 
the lives of these scientists were contemporaneous and 
ahnost oontermlnous. Agassiz, by his glacial hypothe¬ 
sis, solved the riddle of the origin of the surfieial de¬ 
posits of a large portbn of the northern hemispbei^. 
Liebig, with his mineral theory of plant nutrition, 
gave the world the scientific basis for the use of mineral 
fertilizers. Both men greatly stimulated research ih 
their respective fields. Agassiz traveled in America, 
and liked the United States so well that he aeoepted 
the offer of a professoraihip in Harvard Uttivepsity and 
settled in this country. 

A. B. BmAOKOUrT ! 

MAZaAOBUBETTZ State COLLEGE 

a 0. A. Dragstedt aud F. B. Mead, 
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ABSTRACTS OF PAPERS 

{Continued from page 419) 

The establuhment of precu/e Epectrophotometrio con- 
»tanU for hemoohromogens and Cytochrome O', upon an 
iron haaiSf and the analysis of the Cytochrome C spec¬ 
trum: David L. Drabkin' (introduced by, W. M. Clark). 
A new metliod^ hue been modified appropriately and 
adapted Bucceesfully to the acciirato determination of 
iron in ouch organic complexesi as hemin and Cytochrome 
C. The iron, freed from the complex and reduced under 
controlled pH conditional, ia converted into ferroua ortho^ 
phonanthroline, which han an absorption maximum at 
wave length 500 mp. The light tranBinissiou (from which 
the extinction is calculated) was determined by precise, 
visual spectrophotometry, or by means of a photoelectric 
filter photometer of new design (to be described else 
where), 10 mg samplt>s of Cyt-ochromo C, the purest 
preparations of which contain 0.43 per cent, iron, were 
sufficient for accurate analysis. The precision of the 
method was equal to that of spectrophotometry under 
optimal conditions. Using the iron content os the basis 
for the concentration of total pigment, spectrophoto¬ 
metry constants, (C = 1 mM per liter (iron equivalent 
basis), d:= 1 cm, spectral interval =: 1.5 to 2 mp), were 
established for dipyridino ferroporphyrin (a synthetii- 
hemochrumogen) and Cytochrome C. 

The Nineties of the ensryme-suhstratc compound of 
perowidase and their relation to the Miohaclis theory: 
Britton Chanoic, J. 0, Brainhrd, F. A, Cajobx and G. 
A. Milukan (introduced by A. N. Bichards), A study 
of Uie kinetics of the formation and breakdown of the 
en«yme*substrato compound of peroxidase has been car- 
ried out by means of a photoelectric method for measur* 
ing rapid changes in the violet absorption spectrum of 
the enzyme. Under the same conditions, photoelectric 
measurement of changes in the red absorption spectrum 
of malachite green were recorded as leuco-malachite 
green was oxidized by peroxidase and hydrogen peroxide. 
The complete cycle of enzyme operation was rocordtMl: 
the rapid formation of the cnEyme-substrato compound, 
the enzyme operation at constant concentration of en- 
zyme substrate compound and the decrease in concentra 
tion of this compound when the substrate was used up. 
Correspondingly, the rate of formation of malachite 
«green started slowly, accelerated to a large constant value, 
and then fell to zero. Thus the operation of the enzyme- 
substrate compound has been directly related to the over¬ 
all entyme action. Tlie Michaclis affinity for peroxidase, 
determined by direct measurement of the concentration 
of enzyme-substrate compound as a function of substrato 
eoneentration, was found to be in agreement with the 
values obtained elsewhere by measurement of the rate of 

I Fellow of the John Simon Guggenheim Memorial 
Foundation at the Department of Fhysiolo^eol Cliomis- 
try, Johns Hopkins School of Medicine. Part of this 
work was done during tenure of the fellowship. 

^ O, Schides, Personal communication. W. Lintzel, 
£ ges* cqp: Med,, S6: 20g, im. G. Barkan and B. S. 
/oar, Biol. Ckm^, Wit 447, 1039; 135; 37, 1940. 
• untn^ifled, is the symbol tpx extimeiion and is 
to (tronkOiisMa, expressed as a fraction). 


malachite green formation. Solutions of the differential 
equations representing the Michaelis theory wore obtained 
by the University of Pennsylvania differential analyzer 
and fitted the observed data in curve shape, time scale 
and concentration values over a part of the experimental 
range. 

The synthesis of ohroman derivatives: Ralph ConnOK 
and Prtbr L. dk Bknneville (introduced by M. H. 
Jacobs). The synthesis of chromans received relatively 
little attention until it was discovered in 1938 that the 
tocopherols (Vitamin E) were chroman derivatives. In 
the lost two years the chemistry of tliis series has been 
studied in a number of laboratories with the result that 
good methods are now available for the synthesis of 
2,2-dialkylchroman8. These methods, however, are not 
applicable to the synthosis of chromans with substituents 
in the J and 4 positions. The present report describes 
a new synthesis of chromans which should be applicable 
to the synthesis of any chromans except those with sub¬ 
stituents in the S position. The hydrogenation of 
coumarin over coj>per chromite at 250*^ and under a 
hydrogen pressure of 2,000“3,000 pounds per square inch 
gave o-('y-hydraxy-propyl)-phenol (85-90 per cent.). 
This phenolic alcohol, upon treatment with phosphorus 
tribromidc, gave ehroninn (85-90 per cent.). By the 
application of this method to substituted coumarins, 4,7- 
dimothylchroman, fi-methyJch roman, 7-mothylchroman, 
7,8'benzochroman and 7,8-tGtrahydrobenzachroman were 
obtained. From 4-methyl-6 hydroxy coumarin the product 
was 4-methyl 6-hydroxy-hexoljydrochroman. When nickel 
was used as a catalyst at 260'*, hydrogenated chromans 
were the chief products obtained from coumarins. This 
is the first synthesis of compounds of this type. By this 
method the completely hydrogenated derivatives corre¬ 
sponding to all the chromans named above were isolated. 
These results indicate that coumarins, whicli are fairly 
readily prepared by known methods, may be readily con¬ 
verted to either chromans or hexaljydrochromans by selec¬ 
tion of the approjjriate catalyst. 

Sulfonyl ureas: Edward H. Cox (introduced by 0. E. 
MeClung). Only two methods for the preparation of 
aulfony] ureas are recorded in the literature. One, the 
ammonolysis of sulfonyl isocyanates is dangerous to carry 
out and gives low yields of desired product, the second, 
the reaction of potassium cyannte on sulfonamides is not 
duplioatable. We, therefore, sot out to find our own 
method. Attempts to treat urea with sulfonyl chlorides 
under varying conditions, acid and alkaline (Ba(OH) 3 ) 
hydrolysis of sulfonyl quanidines, and acid hydrolysis of 
sulfonyl aikylthioureas, failed. Ammonolysis of sulfonyl 
UTothanes also failed. We have found that the sulfonyl 
alkyl isourcas can be hydrolyzed to the ureas in good 
yields. The base, ethyl isourea ia prepared as the hydro- 
dhlorlde salt when cyanamide dihydrochloride and cyan- 
aznide is treated with ethyl alcohol imder pressure. The 
sulfonyl Isoureas nro prepared by treating the sulfonyl 
ohloride and tlie isourea salt with the proper amount of 
alkaline solution. The sulfonyl isoureas are then hydro- 
lyand ip the corresponding ureas by hydrochloric acid. 
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This work is preliminary to the preparation of sulfonyi 
ureas derivatives in the sulfanilnmidc sorios. 

Mono- and polyhydroxyprogesieront^s: Maximilian 
Ehrenstein end Thelma O. Stevens (introduced by A. 
N. Richards). The hormones of the adrenal cortex i^ep- 
resent hydroxyprogestcjronus in wliich the side chain of 
the steroid molecule carries a primary alcohol gronp. 
In addition, one or two liydroxyl grou])s may be attached 
to the nucleus. It lias boon jmssible to obtain by syn¬ 
thetic ch(3mical procedures hydroxyprogestorones which 
are ditTerent from the naturally occurring compounds and 
to HuhjcH't them to a physiological examination. These 
compounds will be briefly discussed witli reference to 
the subject of steroid structure and biological activity. 

The gonadotropic hormone of urine of pregnancy: 
8amUKL Gukin, Carl Bachman and D. Wright Wilson 
(introduced by A. N. Richards). The gonadotropic hor¬ 
mone of pregnancy urine has been prejiared in a high 
state of purity. It is a glycoprotein and has boim studied 
by physical and chomical methods. The crude hormone 
was obtained from fresh urine collected from women about 
two months pregnant by Katzman and Doisy^s adsorp¬ 
tion method on benzoic acid. Tliis material assaying 
30-50 minimal effective doses (Friedman Units) per mg 
was extracted with 50 })er cent, ethanol at pU 6.0 and the 
derived product extracted vrith the same solvent at pH 
4.8. Broparations assaying from 1,000 to 3,000 Fried¬ 
man units were obtained. Further purification was accom¬ 
plished by shaking a solution of the hormone with chloro¬ 
form and dialyzing the resulting solution. The material 
obtained by precipitation w'ith acetone had an activity of 
4,000 Friedman units. All manipulations were carri^ 
out at about 0^ C. Our best material was ni>parently 
well purified because it showed homogeneity in the ultra- 
ecntrifiigo and the Tiseliiis apparatus. Tlio protein con¬ 
tains 15 per cent, carbohydrate. Two thirds of the car¬ 
bohydrate is galact-ose and one third a hexoaamine. The 
material is unstable in dilute solution at 0*^’ 0. An 
approximation suggosts that the minimum molecular 
weight is about 80,000. Comparisons of our assay method 
witli the International Standard indicate that our jirepa- 
rntion which assays 4,000 Friedman upits per mg contains 
about 8,000 international units po^milligram. 

Pre%}aTation of ctysfoAUne pepsin having the properties 
of a protein: Roher M. Hebriott, Victor Dksrkux 
and John H. Northrop. The three most commonly ac¬ 
cepted tests for the purity of a protein are homogeneity 
in the ultra-centrifuge and in the electrophoresis coll and 
eonstaut solubility. The solubility method is based on 
the phase rule which states that the solubility of a pure 
substance must be constant and independent of the 
amount of solid present in the system. This method is 
quite analogous to the classical melting point tost fo^ 
purity used in organic chemistry but which is not appli- 
'cable to proteins. Very few proteins have been shown to 
bo pure by all three teats. Crystalline pepsin prepared 
the method originally described shows only one protein 
•component when analyzed in the nltru-ceutrifuge or in 
the electrophoreslB cell Tho solubility of auch prepiira- 
tions, however, usually varies with the amount of aoUd 
protein present, indicating tlie presence of more than 


one component. These proparations may be separated by 
fractional precipitation into at least two proteins of 
slightly different solubility and enzymatic activity. A 
method has been worked out for the isolation and erys- 
talUzation of the more soluble of these protoins. Bnch 
preparations of crystalline pepsin have constant enzymatic 
activity and their solubility in several solvents is inde¬ 
pendent of the amount of solid phase present, 

A simplified procedure for isolating the polysaochai^es 
and nucleic arid' of tuberculin using electrophoresis: 
Plorknoe B. Seibert and Dennis W. Watbon (intro¬ 
duced by D. II. Tennent). A simple scheme was devised 
for -making a rough separation of tho protein, nncleic 
acid and polysju’chnride fractions of tuberculin. The 
protein was prwipitatod from tlie heated culture filtrate 
of tubercle bacilli, grown upon synthetic medium, by 
half saturation with ammonium sulfate at pH- 7.0 and 
6*^ G. On standing in tlie cold the filtrate deposited a 
sediment, designated B2. Tho filtrate was carefully ad¬ 
justed to pH- 4.0 with hydrochloric acid, yielding a 
flocculent precipitate, designated R3. Alcohol (95 per 
cent.) was then added to the filtrate until a brown sticky 
mass appeared at tlie interface between the two liquids. 
This mass was further separated into two fractions; one 
designated 84, which was readily soluble in water, and 
another designated 85, w'hich was much less soluble. To 
the filtrate from these, more alcohol was added to remove 
ammonium sulfate and the remaining solution was con¬ 
centrated in vacuo to a syrup, dialyzed in an extra heavy 
membrane, and dried in tlie cryochem, yielding a product 
designated 86. Electrophoretic studies in the Tiselius 
apparatus showed that all six fractions consisted of 
varying projmrlions of nucleic acid, protein and poly¬ 
saccharide, a variance which probably accounted for their 
different physical properties. Chemical analyses con¬ 
firmed the conclusions. Two types of polysaccharides 
were isolated in n Tiselius raacroelectrophoresis cell, as 
well us by chemical separations. One type, which pre¬ 
dominated in the 86 fraction, was immobile, homogeneous, 
colorless and contained only about 0.2 per cent, nitrogen. 
The other polysaccharide had a low mobility and was 
present in much larger quantities in the 84 fraction; 
its nitrogenous content, consisting of protein and nucleic 
acid, could never be reduced to less than 1.6 per cent, 
nitrogen, even by prolonged electrophoresis. Moreover, 
tho component always remained diffuse, indicating that it 
is probably not a true compound. Pure nucleic acid was 
also isolated in the mucroelcctrophoresis cell. 

Concerning the internal organisation of the strepto¬ 
coccal cell: Stuart Mudt) (introduced by O. T. Avery). 
Now insight is being gained intn the structure of the 
bacterial cell through tho use of the new electron micro¬ 
scopes available nt the RCA laboratories. The chain 
structure of the hemolytic streptococcus, for instance, is 
seen to be due to tho continuity from cell to cell of a 
solid surface membrane which is differentiated from an 
interior protoplasm. Cytolysia, as, for instance, under 
the action of sonic vibration, may cause this inner proto¬ 
plasm to escape, leaving an empty membrane analogous 
to the stroma of a hemolyzed red cell (Mudd and Lack- 
man). A single strain of Streptoeoccos pyogenes may 
occur In forms varying from the virulent mucoid va- 
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riflut with its extracellular imvelope, to the naked pleo¬ 
morphic otdl df the rough variant, which is only juat 
recognizable as a atToptococcuB. Clieraically the strepto¬ 
coccal cell has been shown by Bevag, Smolons and 
Lackman to be about 80 per cent, protein and nncloo- 
protein. From 18 to 24 per cent, of tlic dry weight of 
mucoid and smooth variants is nucleic acid, and from 14 
to 17 por cent, of the rough variants; of the nucleic acid 
10 to 30 per cent, gives tlie color reactions characteristic 
of the desoxyribose tyi^e and the remainder the reactions 
cliarocteristic of the d-ribosc type. In higher animals 
and plants tlio dcsoxyribose type of nucleic acid is char¬ 
acteristically found in the iiuclous and the d-ribose type 
in the cytoplasm—yot no indication of the existence of 
a nnolouH within the streptococcal cell has been found 
nor has any phenoiwenon resembling karyokinosis been 
observed in this or other pathogenic bacterium. The 
nutritional rociuinnuents of the streptococcus are ex¬ 
tremely exacting. Thus Fappenheimer and Hottle in this 
laboratory have found that a certain strain of strepto¬ 
coccus requires, bos ides a Hoiircc of ciirl)on and nw.essary 
minerals, several particular atnino acids, and the six 
characterized members of the vitamin B complex— 
thiamin, ri bo flavine, pyridoxine, pjtntothenic acid, nico¬ 
tinic acid and biotin. The metabolic potentialities of the 
streptococcal (*eil are eqmilly complex. For instance, be¬ 
side the protein, nucleic acid, carbohydrate and lipoid of 
its own protoplasm, the streptococcal coll lias been shown 
to elaborate the erythrogcnic toxin, a protein hemolysin, 
a flbrinolysin; a lencocidin und a nowly detected lethal 
substance (Harris). The nature of the organization 
within a cell of only about 1 p diameter, which makes 
possible sucii complex synthosos and transformations of 
matter, is not even definitely suggested by present-day 
knowledge. 

The relation of hereditary cotisWuHon, allergic irriia- 
hility, antibody produciion and the development of local 
immunity in rettMtance to iuherculosia: Max B. Lubik 
(introduciHl by E. L. Opie). By brother and sister in- 
breeding of rabbit groups, under strictly similar environ¬ 
mental conditions, six families have boon obtained in 
which the genetic constitution alone determines a char¬ 
acteristic inherited resistance to tuberculosis of each fam- 
ily, generation after inbred generation. Two of those 
familioB aro highly susceptible to the disase. One is of 
^ceptionally high resistance to the infection and three 
are intermediate in their susceptibility to tubercuiosis. 
The fundamental variant in the disease developed by 
those three family groups is the degree to which the iiifoc- 
tion is limited to the portal of entry of the bacillus. In 
tuberculosis naturally acquired by respiratory contagion, 
the most resistant family confines the disease to the lungs 
where tlio infection originates and where it slowly pro¬ 
gresses. There is little if any dissemination to the rest 
of the body. In the most susceptible families there is a 
rapid spread by the lymph and blood from the fulminating 
primary pulfatmary lesion. The families of intermediate 
resiatanee exhibit an intermediate degree of generaliza¬ 
tion of the disease. This suggests that resistance to 
tuborcutosU is largely a function of those eonatitutiona] 


faetofk which determines the host-parasite relationship at 
the portal of entry. When members of these three family 
groups were treated witli heat-killed tubercle bacilli intra- 
cutaueously it was found that the most resistant family 
rapi^y developed a high degree of tuberculin sensitivity, 
which was maintained at a high level. Likewise anti¬ 
bodies (agglutinins) against the tubercle bacillus soon 
appeared in the blood and attained a considerable con¬ 
centration therein. The most typical und constantly sus¬ 
ceptible family developed allergic sensitivity very slowly, 
{Similarly in this family, antibodies appeared in tlie blood 
latcf and attained a concentration considerably lr>elow that 
of the resistant family. The families of intermediate 
resistance developed tuberculin sensitivity even more rap¬ 
idly timn the resistant one. However, the momentum of 
this increment soon abated and sunk below that of the 
resistant rabbits. The antibody production of these 
families was iniennodiatc in rate and intensity between 
thfMJc of the most susceptible and most resistant families. 
Tf rabbits tlius treated with killed tubercle bacilli are 
now infected with virulent living microorganisms in the 
skin the most resistant family develops a lesion which 
rapidly attains a maximum and soon lioals. It quickly 
develops a local immunity. The mononuclear phagocytes 
rapidly acquire an oifactive capacity to inhibit the growth 
of the bacillus in their cytoplasm, f{jr bacilli are rarely 
found In them. In tiie most susceptible families the local 
lesion develops apace with but retarded and feeble heal¬ 
ing. The phagocytes do not acquire sufficient power to 
inhibit the growth of the bacilli. Their cytoplasm swarms 
with them. An intermediate degree of local immunity 
developed in the rabbit fumilUis of intermediate rosis- 

Studies on air-born^' i7ifcctw7i: WitiLiAM Firth Wells 
(introduced by E. B. Wilson). An apparatus for study 
of the bacterial behavior of air has revealed a mechanism 
of air-borne inftwtion leading to a hyjiothesis that the 
semi-enclosed atmosjtheros of our habitations provide a 
vehicle for tlie epidemic spread of contagion. Air as a 
vehicle of contagion: Evaporation of minute droplets ex¬ 
pelled in expiratory processes enables infection to wde 
these droplet nuclei on air-cuireqts. Quantitative experi¬ 
ments upon animals, inlmling micloi-infected air, demon¬ 
strate the penetration of these nuclei to the depths of the 
lung with consequent jiroduction of disease. The transfer 
of nuclei infection from infector to infectee depends upon 
conditions of sanitary ventilation, and tlie equilibrium 
concentration predicted by the ratio of elimination to 
addition rate of test organisms in semi-enclosod spaces 
corresponds to the concentration of nasopharyngeal organ- 
isins. determined by sanitary air analysis. Aggregation 
witiiin the same enclosed atmosphere implies the proximity 
ip time and space which dominates the idea of contagion, 
and,is implied by the term “contacts." Air borne infec¬ 
tions thus become contagious infections. Vynamios of 
epidemic contagion spread: Contagious epidemics are 
characteristically dynamic, waxing or waning with infec¬ 
tion velocity depending upon atmospheric density of sus- 
ooptibles. If susceptible density depends upon immunity 
conferred by infection, then the magnitude of an epidemic 
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will be double tbe initial excess density of susceptibles 
over the "threshold density" detonnined by critical sani¬ 
tary ventilation. Experimmtum crucitt: Bactericidal ir¬ 
radiation of air provides on instrument for making the 
experimentum crucis, i,e., the effect of air disinfection 
upon the incidence of contagion introduced into suscep¬ 
tible aggregations^ first to determine whether the epidemic 
spread of childhood contagions through aggregations of 
susceptible children can be prevented by raising tlie sani¬ 
tary ventilation above a critical value. For three suc¬ 
cessive years classes in irradiati^d rooms of the ))rimary 
department of the Germantown Friends School have been 
spared the epidemic spread of mumps or <'hick(?n-pox 
suffered by comparable classes in imirradiated rooms in 
eacli of these years, Conchfftion ; We intend to pursue 
the theory to scientific proof but believe that enough ia 
now known to warrant the recommendation that \iltra- 
violet radiation apparatus be installed in buildings de¬ 
signed to house largo eom])ameB of men. 

Fat metabolijiin in diabetes mellitv^i: William G. 
Stadie, John A. Zapp, Je., and F. T>. W. Lhkkns (intro¬ 
duced by D. D. Van Slyke). The current theories of fat 
metabolism in diabetes mellitus are: 1. Knoop’s hypothe¬ 
sis of succwissive beta oxidation. 2. Hypothesis of obliga¬ 
tory coupled k(done body-carbohydrate oxidation. (3) 
Fatty acids arc eonvtjrted by the liver into carbohydrate. 
Evidence in the literature and our own experiments con¬ 
vince 118 that these hypotheses are no longer tenable. 
That ketone bodies are utilized by the peripheral tissue of 
the diabetic animal was shown by four independent meth¬ 
ods in the depancreatizod cat. Therefore tlie depancrca- 
tized cut must oxidize ketone bodies without coupling with 
carb(»hydrate oxidation. The multiple uJt<3niate oxid:itioii 
hy])<)thesis postulates that fatty acids are simultaneously 
oxidized along the entire length of the chain at alternate 
carbon atoms with the formation of four molecules of 
ketone bodies per molecule of fatty acid and no acetic 
acid. Further experiments conformed to the hypothesis 
of multiple lUtematG oxidation rather than the Knoop 
hypothesis/ By tneims of the multiple alternate oxidation 


hypothesis the ketone utiUziitlon lu human cases of 
diabetes was calculated. The calculations ehow an abwi- 
dant utilization of ketone bodies independent of carbohy¬ 
drate oxidation. A new hypothesis for the metabolism 
of fats in the diabetic was formulated; TTp to a certain 
level of fat catabolism (about 2.5 gm. of fat per Kg per 
day) fats are utilized completely and there is no keto- 
nuria. When total fat catabolism exceeds this amount 
only a part of the fat is completely oxidized. The bal¬ 
ance is excreted as ketone bodies. There is no obligatory 
chemical coupling of fat and cai“bohydrate oxidation. In 
further experiments with liver slices from dopancreatized 
cat the important oxidative reactions were measured. 
The rtwults show that there was no oxygen available for 
the conversion of fat to carbohydrate. It was concluded 
that the overproduction by the liver of carbohydrate from 
fat does not occur. 

Qualitative differenceit in the hiologicat activity of 
adrenal cortical atetoide: Dwtoiit J. Ingle (introduced 
by A. N. Richards), Extracts of the adrenal cortex have 
a number of measurable physiologic properties. They 
are capable of maintaining life in adrenalcctomized ani¬ 
mals, off (Hit the distribution of electrolytes in the body, 
the auiomits of carbohydrates in the body; they will 
maintain tin? ability of tl)c adronaiectomized animal to 
work, and when udministered in large amounts to nor¬ 
mal animals will cause the atrophy of the adrenal cor¬ 
tices. A largo number of pure compounds have been 
isolated from extracts of the adrenal cortex, Borne of 
these compounds are biologically inactive and the active 
compounds show qualitative differences in their biologic 
properties. Thus it is found that those compounds which 
are the most active in prolonging tlm life of adrenal- 
ectoraized animals are incapable of maintaining normal 
carbohydrate metabolism. On the other liand, compounds 
which have the greatest effect upon the carbohydrate 
metabolism of normal or of adrenalcctomized animals 
are only weakly active for mnintauiing life and in effect¬ 
ing tbe distribution of electrolytes. 

{To he continued) 


REPORTS 


A NEW PAN AMERICAN TREATY 

'‘Washington^ October 12—American Republics 
Sign Convention on Nature Protection.” Such was 
the heading of a news release sent out by the Pan 
Atnericmn Union. This was the announcement of the 
inception of an Inteinational Nature Protection 
Treaty designed to meet the international wildlife 
problems of the twenty-one American Republics. 
This is the fii*st treaty of its kind ever to be proposed 
on this continent. It is planned to include twice as 
many countries as the only other International Conven¬ 
tion of a similar nature. I refer to the London-Afri¬ 
can Convention of 1933, which included no provisiona 
for migratory bird protection. 

This Pan American Convention marks the third 


great cooperative step taken by the United States to 
fnrther wdldlife protection by international treaty 
on the American Continent. 

In 1916 we ratified the Migratory Bird Treaty with 
Great Britain with respect to Canada. This treaty 
became effective in 1918.. In 1936 we ratified a some- 
w^hat similar treaty with Mexico. In addition to tlicse 
treaties we have entered into international agreements 
regarding seals, whaling, and fisheries. The Pan 
American Convention on Nature Protection and Wild¬ 
life Preservation in the Western Hemisphere oqvmr* 
a broad virgin field for international agreement. 

It establishea a basic pattern for a scheme of prudes 
and reserves throughout the Axuerieaa wfaieh oux own 
experieneo has taufidit us is tho)r6ug^1;);r 
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provides for appropriate. proteotive laws for flora 
aud fauna where inadeqiukte ones exist. It favors co> 
operation in seientiflc fleld studies, the protection of 
migratory birds, the protection of vanishing species 
listed in a special annex, and the control of contra¬ 
band fauna or flora protected by the laws of another 
country. 

The following are the delhiitions of four categories 
of parks and reserves under the terms of the conven¬ 
tion : 

1. The expression Noitiontil Parks shall denote: 

Areas established for the protection and preserva¬ 
tion of superlative sceneiy, flora and fauna of national 
significance which the general public may enjoy and 
from which it may Iwmeflt when placed under public 
control. 

2. The expression National Reserves shall denote: 

Regions established for conservation and utilixation 

of natural resources under government control, on 
which protection of animal and plant life will be 
afforded in so far as this may be consistent with the 
primary purposes of such reserves. 

3. The expression Nature ’Monuments shall denote: 

Regions, objects or living species of flora or fauna 

of esthetic, historic or scientifle interest to which strict 
protection is given. The j)urpose of nature monuments 
is the protection of a specific object, or a sp>ecics of 
flora and fauna, by setting aside an area, an object or 
a single s[)ecies, as an inviolate nature monument, ex¬ 
cept for duly authorized scientific investigations or 
govemmiuit inspection. 

4. The expression Strict Wilderness Reserves shall 
denote: 

A region under public control characterized by 
primitive conditions of flora, fauna, transportation 
and habitation wherein there is no provision fox the 
passage of motorized transportation and all commer¬ 
cial developments oi’e excluded. 

There follow several articles dealing with the estab- 
liidmaent of these parks and reserves. 

The brief histoiy of this convention takes us back 
to Resolution XXXVIII of the Eighth International 
Gpnference of American States, at Lima, Peru, in 
Deoember, 1938, which provides for the establish¬ 
ment by the Pan American Union of a Committee of 
Biperts, to study the problems of nature protection 
and wildlife preservation in the American Republics, 
and to formulate a Draft Convention for the preserva¬ 
tion of the floi^ and fauna in the Western Hemisphere, 

The Governing Board of the Pan American Union, 
in aocordanoe with this resolution, called a meeting 
of the Committee of Experts for May, 1940, in the 
city Of Washington. 

The following countries were represented on this 
Axgmttina, Bolivia, Braxil, Chile, Colom- 
Ifla, 00sta BteOf Cuba* tfle Dominican Republic, 


Ecuador, Haiti, Mexico, Panama, Paraguay, Peru, the 
United States, Uruguay and' Venezuela. 

The committee held meetings from Mdy 13 to 
16 inclusive, at which it oarcrfully considered 'material 
assembled in answer to a questioimaire sent^ out by 
the Pan American Union, and in accordance with this 
and with other information available prepared a diuft 
of a convention which coi'cra the important basic 
requironents for nature protection and wildlife pres¬ 
ervation on a broad international basis for the 
AmoricoJi Republics. The draft of this convention 
received the unanimous approval of the above-men¬ 
tioned committee of experts. 

On October 12, the day on which the convention 
was opened for signature at the Pan American Union, 
representatives of the following countries affixed their 
signatures: Cuba, Ecuador, El Salvador, the United 
States, Nicaragua, Peru, the Dominican Republic and 
Venezuela. Other countries have signified tlieir inten¬ 
tion of signing in the near future. 

Science, art and literature have foigcd strong ties 
between the American Rc^publics. This convention 
should add still another tie through its parks, reserves 
and monuments, which will help to bring about a com¬ 
mon interest in great masterpiecas of creation in the 
Americas. 

The sign big of the convention was liailed by the 
Minister of El Salvador, Dr. Hector David Castro, in 
the following words: 

affixing their signatures to the Convention on Nature 
Proti-iction and Wildlife Preservation in the American 
Jlepuhlics, the representatives of the nations of the West* 
orn Hemisphere have to-day phidged their countries to 
adopt measures for the protection of useful, harmless 
and ornamental species of plant and animal life. They 
iiave thus given formal re<*ognition of the fact tliat many 
such species know no national boundaries, and that true 
conservatiem of the gifts of nature should begin before 
these resources have been dissipated by thoughtless or 
selfish destruction. 

This action brings together and thus strengthens all 
the unselfish efforts of individuals and governments 
throughout the countries of the New World. I am highly 
gratified that in a world so occupied with questions of 
grave political and military consequence a body of in do* 
pendoiit nations thus voluntarily agree upon a x>rogram 
aimed only at the peaceful end of protecting the endow¬ 
ments of a bountiful nature. 

The spiritual value of the ‘biatural beauty^' that we 
hope to preserve for future generations in these groat 
New World Continents can be most pcrfecitly described 
in the following words of G. M. Trevelyan: 

By the side of religion, by the side of science, by the 
side of poetry and art, stands natural beauty, not as a 
rival to these, but as the common inspirer and nourisher 
of them all, and with a secret of her own besides. ... It 
aloire makes a common appeal to the sectaries of all our 
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religiouB and Hcientiflc ereeda, to the lovera of ocur 
dUferent schoola of pootry and art, ancient and modor^, 
and to many more besides these. It is the highest com¬ 
mon denominator in the spiritual life of to day. 

Let us hope that all the Americnn Hepublics will 
sign, ratify and pass enabling laws to get the greatest 
benefit from this International Convention as soon as 
possible. We also hope that our Government, which 


stands first in conservation measures in the Amerieas, 
will lead the way by being the first to ratify. 

Harou) J. Coolidoe, Jb., 
Chairman, Pm American Committee of the 
American Committee for International 
WildUfe Protection 
Museum op Compabative Zoologt, 

Cambridge, Massachusetts 


SPECIAL ARTICLES 


UPTAKE OF RADIOACTIVE PHOSPHORUS 
BY NUCLEI OF LIVER AND TUMORS 

Mice carrying 10- to 15-day lymphoma^ transplants 
were given 0.1 oc of isotonic Nai;nP 04 containing 6-10 
microcuries of Pa^ by intravenous injection. At inter¬ 
vals afterwards the livers were cleared of blood by 
perfusion with saline, immersed in ice cold 6 per cent, 
citric acid for one-half hour, and the nuclei isolated 
by centrifugation of the pulped tissues. Tumors were 
removed from the same animals and similarly treated 
to obtain nuclei. Haemacytometer counts were made 
on all samples of nuclei, and contamination by frag¬ 
ments of cytoplasm was found to be negligible. 

Pig. 1 shows the microcuries of P 32 per cm^ packed 



nuclei as a fraction of the Pga activity per gram wet 
weight of whole tissue plotted against time after in¬ 
jection, Whereas tlie fraction of the liver P 82 bound 
by the nuclei remains constantly at ,3-.4, the relative 
concentration in the tumor nuclei rises to more than 
twice that of the tumor tissue. Similar results have 
been obtained with sarcoma 180 in tlie mouse. 

Isolated nuclei suspended in isotonic Na^HPO* con¬ 
taining P 32 take up only one tenth the in vivo nuclear 
activity, and most of the in vitro activity can be shown 
to be adsorbed phosphate. Nuclei from liver slieeg 
shaken at room temperature in isotonic NaaHP 04 have 

1 J. H. Lawrence and Gardner, Am. Jour. Gaiioer, 33: 
112-110, 1938. 


less than one hundredth of the in vivo concentration of 
Paa. The uptake of P 32 can not therefore be attributed 
to simple chemical exchange. 

After extraction with alcohol-ether and trichlora<?etic 
acid 60 to 70 per cent, of the Paa of the liver nuclei is 
in the residue (uucleoprotein) and 70 to 95 i)er cent, 
of the P 32 of the tumor nuclei is in the same fraction 
at all intervals from one hour to five days after injec¬ 
tion.® The data indicate that Pgg may be built into the 
uucleoprotein directly from the inorganic phosphate 
or that the rate of turnover in the more labile forms 
of organic phosphate is very rapid. Since the meta¬ 
bolic rate is lower in the rat than in the mouse, it is 
expected on the latter hypothe.sis that for comparable 
tissues (e.g,, liver) the relative P 32 concentration in 
the nuclei of the rat will be lower than for the mouse. 
From one-half hour to two days after injection of Pa 2 
into 160-gram rats, the concentration in the liver nuclei 
is approximately 0.1 per cent, of the injected dose. 
The second alternative, therefore, seems the more 
probable. 

To determine whether the greater concentration of 
Paa by tumor nuclei is characteristic of the tumor 
per 86 or is to bo attributed to mitotic activity, three 
150-gram rats were partially hepatectomized and given 
P 32 intravenously 36 hours later. Three normal rats 
of the same weight, and three rats cariying bilateral 
carcinoma 256 implants were injected at the same time. 
Two days later livers and tumors were removed. The 
ratios of nuclear P 82 to tissue P^g were .346, 1.02 and 
1.08 for nuclei from normal liver, regenerating liver 
and tumor, respectively. With rats injected four day# 
after partial hepatectomy and nuclei removed three 
days after Pga injection, the ratios for nuclei from 
normal and hepatectomized animals were .28 and .32, 
respectively. Very few q£ these nuclei were found in 
mitosis, while of tlie liver nuclei removed in the first 
experiment 3.7 per cent, were in anaphase or meta- 
phase and a much larger per cent, in prophase. The 

2 The data are insufilcient as yet for detormining 
whether the difierenee in uucleoprotein of tumor and 
liver nuclei is significant, (71, 67, 64, 68, 63, 72 per cent, 
in liver nuclei at one hour, 1, 2, 3, 4, 7 days after ejection 
and 98 , 96 , 94 . 70 per cent, in lymphoma nuclei at 1 , 3 , 6 , 
7 days.) Preliminary data show no difference in numoo- 
proto^ Pm of rat liver and carcinoma nuclei. 





K0VStf9SE 15, 1040 


SCIENCE 


461 


greater uptake by tumor nuclei should therefore 
be attributod to mitotic activity. 

There are 14.S x 10'^® mg P/liver nucleus and 
12.8x10"^® mg P/tumor nucleuB. From the nuclear 
phosphorus composition and the nuclear content at 
48 hours, the specific activity of tumor nuclei is found 
to bo more than four times that of liver nuclei. Cal¬ 
culating from the daily Pm retention® and the per cent. 
Pas uptake, each nucleus will incorporate a quantity 
of Pfli equal to 8.9 per cent, of its Pai content in five 
hours. It will thus take 56 hours for the nucleiis to 
synthesme a quantity of P 31 equal to the amount it 
originally contained. This should be the time required 
to synthesize a new nucleus. This value agrees ap¬ 
proximately with the observed rate of growth of the 
tumor which doubles in size in about two days at this 
phase of its growth curve.^ It is interesting, though 
it may be purely a coincidence, that approximately 
the same time is obtained for the duration of the 
mitotic cycle in root tips by analysis of effects of 
x-rays and neutrons.® 

A detailed account of these experiments will be pre¬ 
sented elsewhere. 


A. Marshak” 


UNIVJKRSITY or OALirOONIA, 

Bkekelky 


MODE OP ACTION OF ESTROGENS ON THE 
MAMMARY GLAND 

Folix)wino the demonstration by Lyons and Pen- 
ebarz^ in 1930 of the failure of estrogenic hormone to 
produce growth of the mammary glands of hypoph* 
yseotomized guinea pigs, a sisable literature has ap¬ 
peared in confirmation of this work, which has been 
extended to include the rat, mouse, cat, rabbit and 
ground squirrel.® These observations emphasized the 
importiince of the pituitary to the manimary gland 
and gave rise to the theory that injected estrogens 
exert their effects through the mediation of the pitui¬ 
tary, which was postulated to produce a specific mam- 
mogenio hormone.® 

The specificity of the relationship between the pitui¬ 
tary and mammaiy growth has, however, been called 
into serious question by the demonstration* that in 
intact rats which were restricted to a diet comparable 
to that consumed by hypophysectomized litter-mates, 
the glands likewise failed to respond to administered 

* L- W, Tuttle, personal communication. 

* Growth curves obtained from I, L. Chaikoff and H. 
B. Jones, unpublished. 

® A. A^rshiak, Proo, Nai, Acad, Scu^ 25: 602-510, 1939. 

9 Fellow of the John Simon Guggenheim Memorial 
Foundation.. 

1 W. B. Lyons and B. I. Poncharz, Proo. Soo, Sxp, Biol, 
and Med., SB: 589, 1936. 

* E. T. Gomez and 0. W. Turner, Mo, Agr, Btp, Sta, 
See, Bui, 259, 1987. 

»A. A. Lewis and 0. W. Turner, Mo. Agr. Sta, 
Sea. Sul, 810,1989. 

B. Astwood, 0. F. Oesohickter and £. 0. Rausch, 
Am, Jour. Anat, 61: 378, 1937. 


estrogen. It has been shown,® further, that when 
hypophysectomized rats were treated with growth com¬ 
plex, growth of the mammary gland could be elicited 
by estradiol benzoate, and that the degree of stimula- 
tion eould be correlated with the weight gain of the 
animals. 

Recent experiments permit of a new approach to 
the problem of the mode of action of estrogenic sub¬ 
stances on the mammary gland. By the direct appli¬ 
cation of the hormone to the nipple area it is possible 
to obtain a local effect on the nipple and mammary 
gland. In this manner one can observe the effects of 
the test substance in the intact animal, thereby obviat¬ 
ing the complication of nutritional disturbances pro¬ 
duced by hypopbysectomy. 

Immature male rhesus monkeys were used. The left 
nipple of each animal was painted daily with a solu¬ 
tion of estrone in 95 per cent, alcohol, 0.05 mgm per cc. 
To the right nipple alcohol alone was similarly applied. 
Two animals were so treated for a period of 75 days. 
The entire glands were then removed. A third animal 
was treated in this manner for 50 days, and the breasts 
were removed 105 days later. The mammary glands 
were then fixed, dissected, stained and cleared, and 
studied as whole mounts. 

In all cases the left mammary gland was distinctly 
larger and more developed than the right one (see 
Fig. 1 ). This difference in size exceeded, in each 
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Fio. 1 . Bight and loft mammary glaiida of prepubertal 
male monkey after daily application of alcoholic solution 
of estrone to left nipple for 75 days. Silhouette tracings 
from photographs of actual specimens. 

iilstanoe, the minor variations between right and left 
glands occasionally encountered in a study of more 
than 200 pairs of control monkey mammaries, includ¬ 
ing the breasts of 30 males. 

These observations are r^orded as evidence for the 
direct action of percutaneoualy administered estrogen 
on the mammary gland. While not controverting the 
possible existence of pituitary mammogeuio hormones, 

B I. T, Nathanson, D, T, Shaw and 0. C. Franseen, Froc. 
800 , Ssep, Biol, and Med., 42; 652, 1939. 
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or even the poasibility of estrogenic atimuktion of the 
production of mamtnogenic hormones by the pituitary, 
the present experiments offer no support for the view 
that administered estrogens necessarily stimulate mam¬ 
mary growth through the mediation of the pituitary. 
For if such were the case, a similar growth response 
would be expected in both glands, rather than the local, 
unilateral effect observed. 

Caknxoie Institution ot Washington, 

Department or Embryology, Baltimore 

THE CONTROL OF PROTOPLASMIC 
STREAMING 

Protoplasmic streaming owes its existence to a 
motive force the magnitude of which has heretofore 
not been measured. In order that this might be done 
the technique here described has been developed. 

The slime mold, Physanim polycephalum^ served as 
material. Protoplasmic streaming in .slime molds is 
extraordinarily active and exhibits a rhythmic reversal 
in direction of flow. 

Small bits of plasmodia placed on cover-glasses 
coated with agar soon spread into thin sheets, wliich 
laU*r develop protoplasmic strands. Among such cul¬ 
tures there are forms which can be changed so that 
there arc two protoplasmic bodies connected by a 
single strand. A plasmodium thus shaped is inverted 
over a chamber which is divided into two compart¬ 
ments (A and B, Fig. 1) by an agar block (C, Fig. 1). 



Flo. 1. Schematic represeutation of the chamber. 


The construction is such that the two compartments 
may be kept airtight without the wall separating them 
blocking protoplasmic flow in the connecting strand. 
One of the two compartments^ kept nt constant 
atmospheric pressure, whereas the pressure in the 
other compartment is under control. 

When there is no pressure difference between the 
two compartments, the shuttle movement of the proto¬ 
plasm goes on normally, causing a corresponding 
change in the volume of the two protoplasmic masses 
(A and B, Fig. 1). When, however, a difference in 
air pressui'c is established between the two compart¬ 
ments, the movement of the protoplasm in the connect¬ 
ing strand is strikingly affected. If a slightly lower 
pressure (weak vacuum) is applied to one of the 
comimrtments, the flow of the protoplasm in the con¬ 
necting strand into that compartment k accelerated. 
When a slightly higher pressure is applied to the same 
compartment, the flow of the protoplasm along the 
connecting strand into that compartment is retarded. 


ToL n, No. 

t£ the pressure applied is stronger than the motive 
force developed in the plasmodium, then the forward- 
moving protoplasm is forced backwards. The direc¬ 
tion and velocity of the protoplasmic movement in the 
connecting strand can thus be accurately controlled. 
Artifloial control of protoplasmic streaming in tliis 
manner does not cause any observable damage. Flow 
continues normally after the applied pressure is re¬ 
leased. 

By this method it is possible to ascertain the precise 
degree of pressure necessary to hold the protoplasm at 
a standstill. The pressure at this point, which is 
regarded us equal in absolute value to the motive 
force responsible for the protoplasmic streaming, may 
be termed the balance-pressure. The range of the 
balance-pressure is usually between ±: 20 cm of water. 
The maximum absolute value thus far encountered is 
28 cm of water. So sensitive is the movement of the 
protoplasm that the slightest deviation (less than 0.2 
cm of water) from the point of balance-pressure will 
induce movement in on 8 mm connecting strand. 

As the motive force changes spontaneously, tlie 
balance-pressure must be adjusted accordingly, if the 
protoplasm is to bo kept immobile. In order to deter¬ 
mine in what manner and to what extent the motive 
force changes in relation to time, the instantaneous 
values of the balanoe-pressiu’es (i.e., the values taken 
at any given instant) are recorded at flve-second 
intervals. By plotting a series of these values as 
ordinates against time as abscissas, undulatii^ curves 
are obtained which faithfully portray the distinguish¬ 
ing features of the changes which the motive force 
undergoes during the rhythmic succession of vital 
processes. The graphs thus obtained give a. complete 
view of the rhythm in protoplasmic activity* All 
characteristics of riiythm such as wave form, fre¬ 
quency, polarity and amplitude are portrayed by the 
graphical representation. 

The study of many examples of wave trains mapped 
in this way leads to the conclusion that the charac¬ 
teristic change in amplitude and in form of wave 
is, in all probability, due to the interference of differ¬ 
ent rhythms. This conm^pt necessarily implies the 
co-existence, in one and the same plasmodium, of 
different frequencies of the mechanism responsible for 
the motive force. In other words, a plasmodium is a 
polyrhythmic system. 

In this brief note I am not in a position to go into 
further details of description and diBcussion of my 
experiments, except to say that in addition to an 
analysis of protoplasmic rhythm the method here 
toaohed upon is a means for attacking aoeh problems 
as that of the relative influence of motive force 4tnd 
viscosity in protoplasmic flow. The ptoeedure out* 
lined above also suggests a new method for 
protoplasmic viseosity by ap|dying tbn 
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the oapillai^ visoometer which ao far has beeu used 
only for non-living substances. 

My special appreciation is due to Professor Wil¬ 
liam Soifriz for his unfailing interest and critical 
supervision. This investigation was aided by a grant 


from Mrs. Curtin Winsor, to whom I wish to express 
my most sincere thanks. 

Nobub6 Kamita 

Botanical Labobatoby, 

TJnivbesitt or Pennsylvania 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE METHOD OF MOUNTING SMALL 
EXHIBIT SPECIMENS OF MAMMALS 
AND BIRDS 

At regular iotervalB most scientists are confronted 
with the problem of presenting their work graphically 
to boards, patrons or laity. Biologists and medical 
reseJirchers frequently must prepare taxidermic 
specimens used in their studies for such exhibits or 
for permanent muaeum record. Because an expense 
account seldom envisages the preparation of these 
demonstrations, professional assistance can not be 
readily procured. 

It is for tlie above reasons that I believe my simple 
method of mounting small mammals is worth placing 
on record. This techniciue was first applied to mouse 
specimens exhibited at the Harvard Tercentenary in 
1936, and more recently it has been employed on rats 
for the museum collections of the Wiatar Institute, 
where they will be pointed out upon rc(iueet. There 
Ls no reason why this method can not be readily ex¬ 
tended with modifications to small birds and maiinnals 
generally. 

For the sake of simplicity I shall here describe the. 
method as applied to the rat. First, kill the rat with 
a lethal dose of ether, chloroform or by some otliei* 
method that will not harm the anatomy. 

Inject 10 cc of 40 per cent, formaldehyde into the 
thoracic cavity and another 10 cc into the abdominal 
cavity, massagiug the animal to distribute the injec¬ 
tion fluid within the body cavities. Inject small 
amounts into the legs and subcutaneously over the 
body. 

Within 15 minutes to half an hour subsequent to 
this injection the body will stiffen. When fairly rigid, 
p^tce the rat upon a small temporary base^block of 
wqod in the position desired for the finished speci¬ 
men. Brad the rat’s tail to the bltadi. Then brad the 
four feet to their proper positions bending the body 
into yie pose desired. The hips may be prevented 
from moving laterally by hammering several 7-penny 
nails into the block adjacent to the tups. The head 
may be held up fay resting the teeth on a block of 
proper dimensions. See Fig. A. 

When the animal h in the position d^ired, allow it 
to stand an hour or so until it has completely 
hardened. 

Invert the speoimen and wa«li it thorou^y tmder 
a so water will wet the whole outer surface of 
inverted and all, 




Figs. A and B. 


into a jar of formalin and allow it to stand 24 hours. 
The previous washing removes all air caught in the 
fur that might prevent areas of the .skin frojn coming 
in contact wdth formalin. 

After the specirrren has cured 24 hours in formalin, 
W'osh under the faucet for a few minutes to remove all 
traces of formalin, which will attack the skin of the 
operator’s hands, unless they are otherwise protected. 

Lay the specimen on its back, and with a sharp 
razor blade cut the skin along the in id-ventral line 
from throat to genitals. Cross-slit between the two 
wrists and also between the two ankles. Now skin 
the animal. Wash from times to time to remove for¬ 
malin from the interior. Sever the feet, leaving them 
attached to the skin of the legs. By first rolling tlie 
tail vigorously, the skin of this appendage may be 
readily slipped off. If difficulty is here encountered, 
a slit may be made along the ventral surface of the 
tail. 

The detached akin, which tends to retain the shape 
of the posed specimen, is put back into the jar of 
formalin to harden further. 

The body is then placed in its normal position in 
a Biaall box to support the body mold which is oast 
from hide glue, plaster or a recently patented sub¬ 
stance known as Plastico wliicb has an agar base. 
When the mold has hardened, slit it longitudinally 
and remove the body. Cast a duplicate body in the 
mold with piaster or wax, preferably the former. 
Any picojeotions produced in casting the body may 
be cut away with a knife and any depressions that 
may ocei^ can be filled with Plasticine. The tail skin 
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may be filled with plaster, wax or fine lead shot. Ar¬ 
range a permanent black wooden mounting and 
adjust two screws to run through the plaster body 
sagitaily so as to hold the finished specimen in the 
position desired. See Fig. B. 

Set artificial eyes (beads or glass pin heads) in 
their depressions on the head of the plaster body. 
Wash the skin in water. Dry it with paper towels. 
Slip the skin over the plaster body and sew up the 
one longitudinal and two cross-slits. 

Brad the feet to their proper positions. In life 
such regions as ears, eyelids and toes are pink, due to 
the presence of subcutaneous blood vessel distribution. 
These areas may be tinted lightly with red ink mixed 
with water to produce the appropriate shade. 

Adjust eyelids, nose, ears and feet from time to 
time until the finished specimen hardens. 

Two great advantages of this method aside from 
its simplicity are, first, that each individual retains 
its individuality of form and, second, that each speci¬ 
men may be caused. to a.sflume any one of a great 
variety of possible poses. 

Clyde E. Kerler 

WlSTAR InSTITOTK 

A MICROPHOTOGRAPHIC CAMERA 

In the May 24 issue of Science’ Abrahamson de¬ 
scribed *'An Inexpensive Microphotographic Camera.^' 
For those interested in making an occasional photo¬ 
micrograph a very simple method was described and 
illustrated by Turrcli.^ 

The microscope is focused and a cheap vest pocket 
kodak, fitted with a yellow filter, is placed on the eye¬ 
piece, being kept in position by its own weight. Ex¬ 
posure is made with a cable release. If a focusing 
camera is used the focus should bo set for infinity and 
the lens diaphragm should be wide open. When using 
a 10 X ocular, the image circle does not fill the entire 
negative area, but it can be enlarged, 

Charles Goosmann 

Cincinnati 

AUTOMATIC MERCURY VALVE 

This simple valve arrangement will prevent the 
forcing or accidental spilling of mercury from an 
open tube, yet offers negligible resistance to the flow 
or oscillation of the mercury. 

The stainless steel ball “B’’ and the constriction 
'*A^' (ground to a 45^ angle) will form a valve that 
will stop the falling (Fig. 1) or rising (Pig. 2) mer¬ 
cury column “C” at “A.^' 

With a valve (as shown in Fig, 1) located on the 
citrate side of a mercury manometer such as is used 

J S(7IENCE, 91: 509, 1940. 

a F. M. Turrell, Trans. Am. Micros. Soe., July, 1988, 




Fig. 1 , Mercury Tht 

Fig. 2. Air 

for direct blood pressure recordiiJf, is impossible 
for excessive pressure to expel the ntereury. 

Air sampling tubes equipped as in Fig. 2 will per¬ 
mit rapid positive evacuation witbout the usual over¬ 
flow of mercury. 

Hugh B. McGlade 

The Ohio State Univeiisity 
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THE EFFICIENT PARASITE' 

By Dr. N. H. SWELLENCREBCL 

professor of PARABnX>LOGY, UNIVERSITY OF AMSTERDAM 


The paper I was supposed to read, but did not, in 
Section V of this congress bore the title, ^^The Efficient 
Parasite.” I am going to tell you of a highly efficient 
parasite I came across in the buah«country of Dutch 
Guiana. But before coining to that, let me first explain 
to you what I understand by the word “parasite.” 
Once I have made that clear, the other word, “efficient,” 
will need no explanation. 

Now, I beg of you, keep this in mind, that I am not 
going to tell you what a parasite is, but only what I 
understand this word to signify. It is simply a matter 
of definition. Many, or all, of you may have an entirely 
different definition in mind. So all I ask of you is to 
accept my definition just for aigument's sake and for 
a period of forty minutes. By the end of that time 
you may reject it without giving it another thought. 

1 Address delivered before the General Sessions of the 
Third International Congress for Microbiology, New York, 
Septsmber 2-^, 1939. 


Well, then, by parasite I understand an organism 
wholly dependent on another living organism for its 
food, its shelter and its reproduction. That other living 
organism, which provides the i)arasiLe with board and 
lodging, including sufficient shelter to carry on its love 
affairs without awkward disturbances of any kind, is 
usually called “the host.” If the host is to be of any 
use to the parasite, it ought to be a living host; a dead 
host is no good. Now, please, keep that in mind: a 
dead host is not a host any longer. When the host dies, 
the whole brood of parasites inside or on his body dies 
with him. I need not give you any examples; you all 
have them at your fingers^ ends. 

Now I ought to admit at once that this statement is 
not always true. A very striking example is offered 
by the anthrax bacillus. That is an oiganism which 
actually thrives on the death of its host. In fact, it 
could not continue its existence without that death. It 
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has to kill its victim, otherwise it itself will perish. 
To this I answer that the anthrax bacillus is not a 
parasite at all, because it is a free-living organism, 
staying in the soil for any number of years, the only 
peculiarity about it being its non-feeding and non¬ 
reproducing. Once in a while, maybe at intervals of 
many years, it indulges in an orgy of feeding and re¬ 
producing. In order to do so it needs a host, better 
call it a victim or a prey. For it is no more a host 
than the man who is devoured by a lion. The lion lives 
by the inan^s death. The anthrax bacillus lives by the 
cow^s death. For if the cow does not die, but recovers, 
all the bacilli in its body are killed- But the cow^e 
death stimulates the bacilli to produce spores, a thing 
they did not do when the cow was still alive. These 
spores, the free-living stage in the anthrax bacillus' 
life-cycle, enable it to continue to live in the soil, long 
after its victim’s body has been turned into dust.—No, 
the anthrax bacillus is not a parasite at all, its victim 
is not its host, but its prey; this bacillus is a predaceous 
organism. There are many predaceous organisms 
amongst the bacteria, although not in such a striking 
fashion as the anthrax bacillus. In fact, it is my 
opinion that bacteria have done a god deal in the 
way of blurring our conception of what a parasite 
really is like. 

And, in case you think it is all nonsense tliat I am 
trying to make you swallow, let me tell you that this 
bright idea of mine is not mine at all, but that of your 
great countryman, Theobald Smith, who has invented 
the concei^tion, and coined the name, of predaceous 
organisms, as distinct from true parasites. 

So I repeat and maintain that the true parasite is 
dependent for its existence on the life of its host— 
more than that, on the well-being of its host. And the 
efficient parasite is the one which has succeeded in 
keeping well out of harm’s way, harm to its host as 
well as to itself. The efficient parasite lives quietly in 
a secluded comer. It is frugal and modest in its 
feeding and in its reproduction.^n short, the offleient 
parasite is a iion-pathogenic organism. Such organ¬ 
isms have sometimes been given separate nam<is: sym¬ 
bionts, if they were supposed to benefit the host; 
commensals, if they were supposed to do him neither 
harm nor good. All these names are quite super¬ 
fluous; “efficient parasite” covers tliem all. 

But are there inefficient parasites f Oh, yes, there 
are. Every efficient parasite may become an inefficient 
one, by change of surroundings. And the principal 
and most distressing sign of its inefficiency (both to 
itself and to its host) is its pathogenicity. I know it 
will be rather hard for the medical profession to admit 
this. But if one reflects that, as a broad rule, nobody 
thinks of looking for parasites in man, unless there is 
some incentive to take that trouble, unless some 
state of ill health does exist, it is not to be wondered 


at that the conception of ^^presenoe of piinuiites'’ and 
the conception of "disease’* are inextrioably mixed up. 
So much so, indeed, that the word "infeotiou” (which 
really means nothing but the presence of parasites in 
the host’s body) is used as a synonym of “disease.” 
The expression ’flie is suffering from a malarial infec¬ 
tion” may either mean that he is suffering from a fever, 
or that he is simply showing parasites in his blood, 
the suffering being usually taken on trust. 

That is the reason why parasites, as far as human 
parasites go, are best known in their inefficient state 
of pathogenicity. It is different in animals, but the 
study of parasites in animals offers the disadvantage 
that we are often unable to decide whether the para¬ 
site is doing any harm or not. It is impossible to 
determine the general mortality, the infant mortality, 
the natality and other vital statistics in a natural popu¬ 
lation of earthworms or centipedes. 

But to return to tlie efficient and inefficient parasites. 
There are parasites which are always (or nearly 
always) efficient, always harmless, like that dweller of 
our intestinal tract, Enta7ru)eha colL Whether or not 
there exist true parasites which have found it possible 
to cany on hampered by an ineradicable habit of kill¬ 
ing their host I do not know and am inclined to doubt. 
But there can be no doubt that there exist parasites 
which are so pathogenic that they can only save the 
existence of their species by some contrivance which 
constantly enables them to jump from one dying vic¬ 
tim to a still healthy one, each time, of course, at the 
loss of thousands of unfortunate individuals which did 
not succeed in effecting this transition. But even 
among these apparent, incurables, one sometimes comes 
across specimens which frankly show for once their 
true parasitic {i.e., non-pathogenio) nature. 

I want to tell you of such a find. 

Imagine for a moment a medical man, practicing in 
a malarious area and invariably in the habit of taking 
bloodslides of all bis fever-patients. (In my country 
such a practitioner is far from common, but that, no 
doubt, is different here.) You will agree that such a 
man will be apt to associate any morbid symptoms he 
detects in his patients with the parasites be finds in 
their blood. And, as a rule, he will be proved in tJie 
right, by the symptoms disappearing in the course of 
on anti-malarial treatment. Of course I realize that 
this, sometimes, is a proof of very doubtful value, but 
let us leave it at that. But this year I visited a country 
where the otherwise highly laudable practice of making 
a blpodfllide of eveiy patient would lead to the most 
complete and hopeless confusion and ill-treatment. 

But allow me to relate my experience in the proper 
order of events. Just as an mtroductibii, let me tell 
you that 1 stayed in Dutch Ouiana for four mop^ 
in order to study the sanita^ possibilities for the 
settlement of Jews in that part of the I 
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ttocm reaUsed that a proper selection of Ihe site for a 
prospective settlement would have to take account of 
malam as one of the major health problems. I do 
not want to bother you with the various problems I 
had to face. Sufficient to say that the study of one 
of these problems carried me to the densely wooded 
interior of Dutch Guiana. This Interior is not in¬ 
habited by European or by the colored agricultural 
)>opulation living in the area nearer the coast. There 
exist no roads leading to those districts and the rivers, 
which in the coastal country are Uie great arteries of 
traffic, are of no use as a means of transport^ since 
they can not be navigated by any croft except the 
small native boats or coryaUt owing to the numerous 
rapids. In these remote areas a purely African popu¬ 
lation is living, supposed to have been descended from 
runaway slaves who settled there in the course of the 
eighteenth century. They are known as bush Negroes. 
They are entirely different from the Negro population 
living in tlio coastal districts. Except on formal occa¬ 
sion they go almost naked, their houses are different, 
their language is different Still they are not quite 
unaffected by European influence, since the Moravian 
Brothers and the Roznan Catholic Church have estab¬ 
lished a few mission stations along the upper reaches 
of the Surinam River. Although these missionary 
efforts have but little influenced their mode of life, 
they have, in one village at least, which has been com¬ 
pletely Cliristianised, brought about a very accurate 
I'ogistration of the total population, which has been 
continued for many years. Evesry individual is regis¬ 
tered at birth, again at tlie time of christening, of mar¬ 
riage and of death. Since there exists little or no 
intercourse with the outer world, and since the preach¬ 
ers and schoolmasters living among them know every 
inhabitant by name, this registration of births and 
deaths may be regarded as fairly reliable, much more 
reliable than any data I have been able to collect in 
other parte of the world under more or less similar 
ciroumstanoes. 

The areas inhabited by bush Negroes are all known 
as highly malarious, Malaria exists extensively iti 
Dutch Guiana, along the coast as well as in the interior. 
]$ut whereas sub-tertiaiz is comparatively rare in the 
former districts, it is the predominant type of malaria 
in tile bush, often associated with black-water fever. 
The reason why the unhealthiness of the bush area 
has become a byword in the colony is not that the bush 
Negroes thms^ves are known to suffer severely. The 
people who suffer are those habitually living in the 
coastal districts and who penetrate into the interior for 
th0 sake of collecting wood, balata or gold. That is 
the reason why the localities known to bo most un- 
heatti^ are invariably those where strangers to the 
bush country assemble in the laigest numbers. It is 
ahviiys cases of malaria among poUce constables, dis¬ 


trict commissimiers and their staff, balata-bleeders or 
gold-washers, that come to our notice. The bush Negro 
looms largely in the background, but he is never men¬ 
tioned specifically. The bush Negro is supposed to be 
immune to malaria and, according to classical concep¬ 
tions, to have acquired this immunity by heavy and 
prolonged attacks from which be suffered in his in¬ 
fancy and to which many of his less fortunate brothers 
have suecumbed; an immunity gained at the price of a 
heavy mortality, especially infant mortality. 

The village to which iny attention was directed by 
the existence of a registration coming as near to vital 
statistics as could ever be expected in these wild sur¬ 
roundings, did not suffer from such a bad reputation 
for the simple reason that there were not sufficient 
strangers to give the place a bad name. Still it richly 
deserved that name, for all missionary servants who 
had not previously lived in a malarious area came 
down with fever after a period of residence ranging 
from half a month to three months. My own experi¬ 
ence corroborates theirs. I had falciparum malaria 
eleven days after stopping quinine prophylaxis which 
1 had practiced during my stay in the bush. 

Among tlie bush Negroes themselves, malarial fever 
w^as of comparatively rare r)ccurrence. During our 
l.eri days’ stay in the village my assistant, Dr. van der 
Kuyp, treated nearly 600 people, two thirds of the 
whole population, which numbers about 900. Out of 
these, fourteen were treated for malarial complaints, 
T.e., a little over 2 per cent, of the total number of 
patients. You will realize how small that number is, 
when I tell you that it equals the percentage of cases 
treated for malaria among the patients in that par¬ 
ticular district of the coastal area we have selected as 
the most appropriate spot for Jewish immigration, 
since ^ the splecnrate among school children hardly 
exceeds 10 per cent. So, according to that ten days’ 
medical treatment of the greater part of the bush 
Negro population of that particular village, malaria 
was of very little importance. 

Maiariometric examination of about half of the 
population had an entirely different tale to tell. I feel 
I must apologize that I did not examine more in 
this ideal field of research. But when it came to taking 
bloodslides of adults, toddlei-s and infants (there was 
no difficulty in school children), it took a Sunday morn¬ 
ing’s sermon on the vice of ingratitude in general and 
the ingratitude of the bush Negroes in particular, and 
the most direful threats of never getting any more 
medioine, to induce them to be examined by me. 

The result of this examination comprising about 
400 people was, by itself, in no way astonishing. It 
was identical with that which has been found by others, 
and by myself, among certain groups of Negroes in 
Africa^ Without encumbering you with too many 
figures^ I may say that the spleenrate of infante and 
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toddlers was well over 80 per cent. It sank to 75 per 
cent, in younger school children, to 60 per cent, in 
older school children and, finally, to 15 per cent, in 
adults, i.c., people of sixteen years and over. The 
splcenrate, which in Europeans and Asiatics is such a 
reliable gauge of malarial conditions, proved whoUy 
inadequate to evaluate the extent of malarial infection 
in this vifiage. For whereas no more than two fifths 
of the toddlers and three quarters of the younger 
school children showed splenic enlargement, nearly all 
of them had parasites in their blood in numbers suffi¬ 
cient to be detected by a three minuteB^ s<;arch of a 
thick film. The older school children whose spleen 
showed palpable enlargement in no more than half 
of the cases had parasites in their blood in three quar¬ 
ters of the lot, and about one third of the adults were 
infected, althougli less than one sixth of them showed 
splenic enlargement. The infanta were the only ones 
to sustain the honor of the apleenrate as a reliable 
malariometric figure. Their splcenrate almost reached 
90 per cent., their parasite rate 80 per cent. only. 

All this, I repeat, is nothing new. Similar high 
figures have been found in other Negro populations. 
I may point your attention, however, to the fact that 
they are rare among Asiatic populations, as has been 
pointed out by Schiiffner. In highly permanently 
malaiious areas of the Dutch East Indies, for instance, 
the splcenrate in school children and adults maintains 
the high level which it reached in toddlers, but the 
parasite rate never attains to the tremendously high 
levels we see in heavily and permanently infected 
Negro populations. Moreover, it drops to a very low 
level in adults. 

The figures I quoted, however, claim especial interest 
if we remember that this was the same population 
which, at the time of the examination, was paid an 
unwonted visit by a medical man whose open-air sur¬ 
gery was crowded every day for ton days, to whom 
people canie for all manner of cqmplaints from which 
they, their children, their toddlers, their infants were 
suffering. And from that population, with all its 
eagerness for treatment, we did not succeed in collect¬ 
ing more than a paltry fourteen fover-patients. 

Of course, it might be objected that the statement 
of three fourths of the infanta and nearly all the 
toddlers and younger school children being infected 
with malaria parasites does not greatly impress one so 
long as one does not know how many parasites they 
were carrying at the time of examination. It is all 
very well to say that these children apparently were 
in excellent health, although they were parasite car¬ 
riers. But if “being a parasite carrieri' simply means 
that a few parasites were found after three minutes' 
search, it is not so difficult to believe that they were 
not actually ill at the time of examination. To meet 
Has abjection let me tell you that about four fifths 


of the infants and the toddlers carrying parasites had 
at least one parasite for every ton leucocytes, a num¬ 
ber amply sufficient to render any man of, say, my 
stamp thoroughly miserable, all the more so since the 
majority of infections are falciparum. But those brats 
did not care a bit! 

No, they did not care a bit within that period of 
ten days. But that is only a snapshot. But how did 
they fare later on? I can not tell you. But I can 
tell you how they fared earlier in the year and in the 
preceding years. And since this year was in no way 
abnormal, from a health point of view (as the local 
European nurse, stationed there for over four years, 
assured us), we may assume that malaria infection was 
normal too. Well, in the ye.ar preceding our investi¬ 
gation, the general mortality in that bush Negro vil¬ 
lage was 16 per thousand, the natality 34 per thousand 
and the infant mortality 71 per thousand infants born 
alive. Over the last twelve years (from 1927-1938) 
the general mortality was 21 per thousand and the 
infant mortality 107 per thousand. These are figures 
which would not show well in a proud American city 
or, if I may say so with some satisfaction, in a town 
like Amsterdam. But even as late as 1919 infant 
mortality over the wliole of the Netherlands ranged 
still over 90 per thousand. So we may conclude that 
high and constant malarial infection to which these 
bush Negroes are subjected not only leaves the adults 
unaffected but does little harm even to the youngest 
children. At any rate, we are in that village far away 
from that condition of immxinity in adults, described 
to be attained over the corpses of thousands of young 
children. Allow me to repeat that this description 
is absolutely correct. Such conditions do exist. But 
not among these bush Negroes. 

And how to return to the point from which I started 
—^the efficient parasite. I suppose you have, by now, 
gathered what I mean by this word. Plasmodium 
falciparum, vivax, malaria e, they all are efficient para¬ 
sites in the coUcctivc bodies of that bush Negro popu¬ 
lation. Certainly things did not proceed as smoothly 
as might have been expected from ideally efficient 
parasites. There is some struggle, as exemplified by 
the splenic reaction in children, which oven in adults 
has not quite subsided. And tlie heavy drop in the 
number of parasites per carrier (in adult oarriers 
more than nine tenths have less than one parasite per 
10 leucocytes) also shows that the parasites pay for 
the benefit of continuing in the adult human host by 
strictly enforced birtlx control. All the same, com¬ 
pared with the interaction of the parasite and the 
white human host, wo may safely conclude that the 
parasites in the bush Negroes are fairly efficient and 
that there is little likelihood of extinction of either 
species, man or plasmodium. 

But what one may well ask is this. Who 
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the epithet “efficient”—the parasite or the host? Had 
not the title of the paper better be “The Efficient 
Hosrt”? In this case this is undoubtedly true. These 
same parasites which behaved in such an exemplary 
manner in the bush Negro's body, behaved veiy badly 
in my own. It is the bush Negro's body which, first 
by refusing to be killed, and afterwards by a judicious 
and not too far carried reduction of the number of 
parasites, dually obtains that nicely adjusted equili¬ 
brium which does not even require the intervention of 
the spleen. Nevertheless, I maintain the parasite's 
claim to the title of "efficient” since it allows itself to 
be domesticated in this way. 

So we come to this conclusion. If we see a parasite 
behaving as it should behave—^not harming its host 
and, as a consequence, not harming itself—in short, if 
we see it behaving as an efficient parasite, we know 
that this ia the outcome of an interaction between host 
and parasite of a struggle in which both have had to 
sacridoe something. The host has had to get rid of 
his over-sensitiveness, ho has had to become tolerant 
of the parasite's presence in his body. And the para¬ 
site has had to suffer a considerable-reduction in its 
procreative powers. It is an adaptation of the host 
to a greatly subdued parasite. The Negro body, bet¬ 
ter than the body of most human beings, seems 
extraordinarily well dtted to pass unscathed through 
the various stages of this adaptation. 

And now, dnally, you will allow me to say something 
on the subject which I have had in mind those last 
dve months: the settlement of political refugees in the 
tropics, more especially in the Guiaiias. It has little 
to do with the efficient parasite but a great deal with 
the propensity of the African race to act as a highly 
efficient host of the malaria parasites. 

Up till now the importance of this peculiarity of the 
African race has been underrated because many of the 
greatest authorities have refused to regard it as a 
racial quality by which the African races fundamen¬ 
tally differ from other races. Every race can acquire 
some measure of immunity to malaria. The African 
race, together with a few obscure hill-tribes in India, 
, are the only ones to be bom with it. 

I need hardly emphasize that this racial quality 
affiordfi the Africans a considerable advantage over the 


other races in the case of the interracial struggle for 
existence developing in an environment in which 
malaria pla3rs an important part. I am not going to 
enlarge on this subject which would completely carry 
me away from the beaten track I am following. To 
those who wish to reflect on this remark of mine, I 
would recommend the perusal of Grejifell Price's book 
on ‘^Idte Settlement in the Tropics,” recently issued 
by the American Geographical Society. Notably, his 
remarks on the fate of the white ract* in some parts of 
the tropical world are worth reading in this connection. 

But this I would say. Any attempt at settlement of 
whites in arcjis where malaria is rife and where, by 
the conditions under which the s<'ttlenient is organized 
they will have to compete with the Afi'ican race on a 
footing approaching equality, is bound to be a cruel 
failure unless malaria has been reduced to insignifi¬ 
cance before the settlement is started or unless an 
enforced s€gw>gation is rigorously applied to keep the 
two races so much apart that there can be no longer 
any competition between the two. 

I realize that my address has been somewhat out 
of tune with the highly cultured scientific sphere of 
this congress, where the serene atmosphere of the labo¬ 
ratory and the lecture room prevails. I came here 
directly from the wilds. The field has been my labora¬ 
tory for months and I have consorted more with bush 
Negroes and Indians than with cultured people. More¬ 
over, I can not get rid at a moment's notice of the 
ideas and interests which have occupied my mind since 
I left Holland and which, although of little importance 
in the present circumstances, are bound to clamor for 
notice at some future date. Ac(^ept ray address as a 
contribution to the vexed question of the host-parasite 
relationship. That I did not quite succeed at the 
end in keeping away from the subject I have very 
much at heart must be regarded as an amiable mental 
aberration comparable witli tliat from which one of 
Charles Dickens's famous characters of fiction suf¬ 
fered when he never succeeded in keeping King 
Charles' head out of the Memorial he was writing. If 
I hod had Mr. Dick's unlimited time at my disposal I 
would have torn up this memorial to write another 
one. Since I had not the time, I had to offer it to 
you as it is. 


THE KINETICS OF CONTACT CATALYSTS AND THE 
INDUSTRIAL BACKGROUND^ 

By Dr. HUGH STOTT TAYLOR 

DAVID B. JONRS PEOriGBSOB OF CHEMISTRY, PRINCETON UNIVPRBITV 

It is a tragedy of the efforts of the student of ehemi- two centuries of service to culture and civilization that 
eal reactions at surfaces, in these closing decades of the the University of Pennsylvania ia now celebrating, 

iBead at the Bieeatennial Conference of the Univer- ‘5®* have syn- 

iity of Pennsylvania, September 17, 1940. chronized with and been made subservient to the inter- 
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aatloDal tragedy of 1914-1918 and that which now 
burdens the human raoe. It was not mere accidentj 
that^ in the decade preceding the first Great War, out^ 
of the fundamental researches of Sabatier on the 
oapaeity of nickel and other metals to induce the com¬ 
bination of hydrogen with unsaturated substances, 
there emerged the answer to the famous query of 
Napoleon to his French scientists one hundred years ^ 
earlier as to the possibility, in a blockaded country, of 
converting liquid fats into the solid fats necessary for 
the production of margarine and of soaps. It was a 
proud boast of an English technician in 1919 that they 
had succeeded in converting fifth-grade whale oil into 
edible fats in the last years of the first World War. 
It can not be chance alone that tlie induBtrialization 
of Habor^s researches on the fixation of atmospheric 
nitrogen and the production of the ammonia necessary 
for fertilizers and explosives should have been achieved 
on the eve of that same war which found Germany cut 
off, by British sea-power, from the only hitherto avail¬ 
able source of fixed nitrogen, the nitrate deposits of 
Chile. These processes demanded in their turn 
cheaper sources of hydrogen. This was achieved by 
new processes of formation at catalytic surfaces and 
put to use for the filling of those now archaic ‘^sausage 
balloons” that served as observation posts on the battle 
lines of Flanders. To-day it is the '^barrage balloons” 
that use hydrogen to protect areas against the invasions 
of invading b\)mbers. 

Two decades of ^^progress” demanded the solution 
of new prchlems for the coming new war. The mecha¬ 
nization of transport has profoundly modified the 
technique of modern warfare. The present distribu¬ 
tion of sea-power compelled a blockaded country to 
ensure for herstlf eitlier accessibility to the necessary 
raw materials of transport such ns oil and rubber or 
alternativoly so to sliape her technological development 
os to insure the production of such materials syntheti¬ 
cally from raw materials availal^ within the block¬ 
aded area. Within Germany during the last years 
there have been developed, by means of reactions at 
surfaces, methods of converting coal into high quality 
aviation gasoline and synthetic rubber materials which 
have gone far towards making that country indepen¬ 
dent of supplies from abroad. Similarly, her need for 
fata, mitigated in part by her conquests of the present 
year, demanded the replacement of the fats used in 
soap manufacture by synthetic detergents and the de¬ 
velopment of methods for the conversion of available 
raw materials into synthetic fatty acids. Marked 
progress has been achieved in these directions. 

Even in the case of countries open to the available 
feaouTces of nature it has been found that nature does 
not always produce the most highly desirable forms of 
the materials to be consumed. Petroleum supplies an 


excellent example of saoh a situation. In the early 
days of the automobile, adequate fuels could be oh* 
tained by simple distillation of crude oil. Improve¬ 
ments were demanded by increasing fuel requirements 
which led to the development of cracking processes 
for increasing the gasoline fraction from a given bar¬ 
rel of crude. The demand for increased power in the 
automobile, stimulated further by progress in aviation, 
led to the realization that certain types of gasoline 
molecules, notably iso-octane, possess fuel character¬ 
istics that fat exceed those of other molecules within 
the range of volatility demanded by the engines in 
question. New problems were thus presented to tlie 
chemist, the conversion of low-grade natural products 
into the more valuable high-grade fuels. In the solu¬ 
tion of these problems the catalytic chemist has made 
notable contributions. Catalytic methods have been 
developed for cracking complex petroleum molecules 
into simpler high-grade automobile and aviation fuels, 
for polymerizing or putting together the simpler 
hydi^ocarbon molecules to form molecules of high anti¬ 
knock value in the gasoline range, for adding simpler 
saturated molecules to unsaturated molecules to form 
valuable fuels, the so-called processes of catalytic 
alkylation; co-talytic i8<3merizaiion, tlie changing of 
molecules of a given configuration to other configura¬ 
tions more powerful in fuel characteristics, catalytic 
dehydrogenation, which, coupled with cathlytio proc- 
es8e.s of ring formation, lead to the formation of aro¬ 
matic fuels containing benzene, toluene and xylene. 
As a by-product of these latter new processes of 
dehydro-aromatization the petroleum industry is be¬ 
coming an active competitor of the by-product coke 
oven industry upon whicli, hitlicrto, we have been 
dependent entirely for the raw materials of the dye¬ 
stuff industry, explosives and many pharmaceutical 
preparations. 

Paralleling in intensity these developments with the 
more complex units of petroleum raw materials a series 
of efforts have evaluated the lighter constituents of 
petroleum, natural gas and the cracked gases of refin¬ 
ery operations. Catalytic processes have been devel¬ 
oped for the direct oxidation of ethylene at metal sur¬ 
faces, notably silver surfaces, to yield ethylene oxide, 
itself a reagent of great value in a series of synthetic 
processes and the intermediate in the production of 
ethylene glycol, a product, now required on a tonnage 
basis for anti-freeze solutions. Propylene, the next 
higher unsaturated oleflnio hydrocarbon, is by reason 
of a newly developed process, the raw material for syn¬ 
thetic production of glycerine available at any moment 
when the by-product glycerine of soap manufacture 
becomes inadequate to meet the demands. Buten^ a 
fouf-carbon atom olefine, yields by further catalytic 
removal of hydrogen the butadiene which is the start- 
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ing material for the syntbetie rubbers of the Buna- 
i^es devdoped in Germany. There, duo to lack of 
petroleum, coal is the raw material and the production 
of butadiene oocurs via the formation of calcium car¬ 
bide and acetylene. That butadiene, under the in¬ 
fluence of metallic sodium, would polymerize to a 
rubber-like material has been known since the end of 
the last century. It was such materials which were 
employed as rubber substitutes by the Germans in the 
latter phases of the last war. The progress achieved 
in the recent researches arises from the discovery that 
“cross-polymerization,” the introduction of other 
molecules into the growing unit, rubber, like the plas¬ 
tics, cellulose, starch, etc., being “macro-molecular,” 
that is, composed of loi'ge numbers of constituent 
units combined with each other into a structural pat¬ 
tern conferring on the mass its particular character¬ 
istics. The newer synthetic rubbers build into the 
growing butadiene polymer such other materials as 
styrene and acrylic niti’ile with the result that products 
having abrasion characteristics and resistance to oxida¬ 
tion, and therefore to deterioration, are from 5 to 30 
per cent, better than the best natural rubbers that have 
been produced. Superior characteristics over the 
natural products also obtain in the case of such 
special products as ne()-prene and thiokol, which, hi 
addition to their carbon and hydrogen constituents, 
contain also chlorine and eulphur respectively, thus 
deviating markedly in constitution from the natural 
product, possessing properties which for certain pur¬ 
poses render them more valuable than the natural 
product. 

In the field of plasties also the chemistry of reactions 
at surfaces is making notable contributions. These 
materials have almost endless uses and possibilities 
alike for peacetime and war uses. They can be used 
as substitutes for metals and for glaas. Optical instru¬ 
ments, aeroplane parts, possibly even impregnating 
material for ply-wood aeroplane wings are among their 
immediate uses in the era of defense now upon us. 
Solvents for plastics, ethers, alcohols and esters arc 
allied materials that the catalytic chemist is contribut¬ 
ing, From these researches also stem the newer syn¬ 
thetic fibers of which nylon as a material superior in 
many characteristics to silk is now in large-scale pro¬ 
duction. The raw materiab from which they are inadc, 
coal, limestone, petroleum, water and air require the 
cbemistry of reactions at surfaces for the transforma¬ 
tions that ultimately yield the desired products. 

America eun face the intense competition that rages 
in this field with equanimity. Thanks to her universi¬ 
ties and the large bodies of trained personnel which 
they have turned out American ehemicai industry finds 
to-day in a vastly inoro favorable position, >vhen 


national emergency once more confronts her, than 26 
years ago. During this quarter of a century the Indus* 
try has grown from the tiniest of infants to a giant, 
has seized the initiative from all competitors and 
potentially can outstrip them all. Side by side with 
the intensive industrial developments here outlined 
there has grown up also in industrial research, govern¬ 
mental and university laboratories a broad program 
of theoretical study in this field. Upon the pioneering 
investigations of Langmuir has been built a body of 
theoretical fundamental knowledge, the major contri¬ 
butions to which have come from American labora¬ 
tories, and with the aid of which a more rapid and 
certain approach to the solution of problems of indus¬ 
try can be achieved. liongmuir recognized that the 
seat of chemical change at surfaces was a layer of 
abso]i)ed gas one molecule thick associated with the 
surface by chemical iorces. The heterogeneity of 
catalytic surfaces was then recognized and its impor¬ 
tance in the inter[)retation of the great sensitivity of 
surfaces to poisons became uiiderstood. This concept 
led also to an understanding of the phenomenon of 
promoter action whereby, with suitable added material, 
the efficiency of a given quantity of catalyst material 
could be enormously enhanced. The quantitative ex¬ 
tent of the surface could be increased and its quality 
multiplied. Later researches revealed that two types 
of association of a gas with a surface, the one physical, 
the other chemical, could obtain and that the operating 
temperatures determined which typo of interaction 
occurred. With different surfaces, different tempera¬ 
ture ranges could be employed. The range of catalytic 
materials and the temperature ranges in which they 
operate were correspondingly expanded. With the 
advent of isotope separations, signalized by Urey's 
discovery of heavy hydrogen, followed by heavy 
oxygen, carbon, nitrogen and sulfur, new tools became 
available for the study of the associations with surfaces 
involved in catalytic changes. To-day the analysis ia 
going yet deeper. With the modem tools of x-ray 
and electron diffraction the catalytic chemist is examin¬ 
ing the activities of individual faces of crystals and is 
demonstrating that the geometrical configurations char¬ 
acteristic of particular faces are more favorable to the 
activation of reactants than are other faces. As a con¬ 
sequence methods can be developed to produce the de¬ 
sired oiyatal faces in preponderant amount. Twenty- 
five years ago the science of catalysis was almost 
pur^y empirical, dependent entirely on trial and error. 
As the University of Pennsylvania enters upon its 
third century of intellectual effort, the chemistry of 
reaetions at surfaces has become a highly refined soien- 
tifle study, rich in possibilities for applied science and 
in joyous endeavor for the fundamental scientist. 
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THE AUSTRALIAN COMMITTEE ON 
ANIMAL PRODUCTION 

The Australian Journal of Science in an account 
of the Constitution and Work of the Australian Com¬ 
mittee on Animal Production states that at the invi¬ 
tation of the Couiiiionwealth Government, Dr, J. 
Hammond, of the Anjmnl Nutrition Research Insti¬ 
tute of the University of Cambridge, visited Australia 
in the autumn of 1938. He has subinitted a report 
on the conditions of Animal Production in Australia, 
making the following recommendations: 

The major problems of the Australian Meat Board, the 
Australian Dairy Produce Export Board and the Aus¬ 
tralian Wool Board, arc of general Commonwealth con¬ 
cern, and it would appear that the progress of the animal 
industry in Australia could best be served if an Advisory 
Committee of the Council for Scientific and Industrial 
RoHcarch comprising representatives from those Boards, 
the Council, the Department of Commerce and Standing 
Committee on Agriculture, could be set up to make sug¬ 
gestions concerning work to bo done in animal production, 
to accept responsibility for conducting the scientific work 
fundamental to the industry, and to coordinate the tech¬ 
nical work going on in the different states through the 
researcJi officers suggested above or by other means agree¬ 
able to the states. 

This recoinuicmlation, according to the journal, 
sounded a rallying note welcomed by most of the 
bodies in question, so that at a meeting held in Mel¬ 
bourne and convened by the Australian Meat Board, 
representatives of all the State Agricultural Depart¬ 
ments, the Australian Meat Board, the Australian 
Dairy Produce Board and the Council for Seienitfic 
and Industrial Research agreed that the oiitablishment 
of such a committee would be advantageous. 

The proposed body has become the Australian 
Committee on Animal Production. Its chainnan is 
the Hon. IL S. Henley, a mombaT of the Australian 
Meat Board. Its numbers are Dr. A. E. V. Richard¬ 
son and Dr. L. B. Bull, of the Council of Scientific 
and Industrial Research; W. J. Spafford, director of 
agriculture, South Australia; A. H. E. McDonald, of 
the Department of Agriculture, New South Wales; 
Q. K. Baron-Hay, of the Department of Agriculture, 
Western Australia; F. W. Hicks, of the Department 
of Agriculture, Tasmania; H. A. Mullett, director of 
agriculture, Victoria; Professor Seddon, representing 
the Queensland Department of Agriculture; Ross 
Grant, of the Department of Commerce, and J, 
Proud, of the Australian Dairy Produce Board. A. 
J. Vasey, of the Division of Animal Health and Nu¬ 
trition, Council for Scientific and Industrial Research, 
is secretary. 

The Animal Production Committee early appointed 


technical Bubconnuittees to which were referred for 
consideration the report of Dr. Hammond and that of 
J. M. Coleman upon Fat Lamb Production in Aus¬ 
tralia. 

There were five of these technical subcommittees, 
each of which dealt with a branch of animal produc¬ 
tion. These subcommittees dissolve automatically 
after their reports have been submitted. 

THE DUTCH ELM DISEASE IN 
CGfNNECTlCUT 

Despite I'cdcral, state and local efforts to chock the 
Dutch elm disease in Connecticut, the Agricultural 
Experiment Station at New Haven reports slow but 
steady increase and spread in 1940. Fourteen new 
towns were brought into the zone of infection as a re¬ 
sult of summer scouting. One diseased tree was found 
at 1 Vest on, thirty miles from the nearest point of in¬ 
fection. Nevertheless efforts to save the elms continue 
—the federal work tlmmgh the Dutch elm disease office 
of the U, S. Department of Agriculture, and state 
work through the Experiment Station, represented by 
Dr. Roger B. Friend, state entomologist. 

Altogether, Connecticut has found 1,686 cases of 
Dutch elm disease since tb(5 infection first appeared 
there in 1933. Many of the 378 diseased elms found 
last summer occurred outside the areas of infection. 
In general the spread v^as from adjacent towns where 
the disease had been found previously. The point of 
infection nearest to Preston, however, is Old Lyme, 30 
miles away, where the last case appeared in 1937. 
Old Lyme lost seven trees in three years. At that time 
stringent measures were taken to destroy all dead and 
dying elms or parts of elms that might attract elm 
bark beetles, carriers of Dutch elm disease. Appar¬ 
ently the job was thorough since no more cases have 
been found in the vicinity. 

During 1940 the U. S. Department of Agriculture 
has been responsible for scouting, elm sanitation and 
clean-up work in the state. Through its legal author¬ 
ity to carry on projects on private property when 
necessary, the Experiment Station cooperates with 
the federal agents by obtaining this permission for 
them. The station also is engaged in research, seeking 
a possible cure or control for the disease. This has 
involved an intensive study of the elm bark beetles 
and the materials that might repel or kill them, and 
the use of chemicals in disease control. So far no 
spray has been found that will prevent beetle feeding 
in the crotches of elms. However, creosote treatment 
of felled timber keeps them from breeding tinder the 
bark. 

When trees showed outward symptoms of the dis¬ 
ease, wilting and yellowing of foliage on termitud 
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twigs, the scouts took samples for further cxamina- 
tion. Any that showed the characteristic dark streak¬ 
ing undex the bark wore sent to the federal laboratory 
at Bloomfield, N. J., for culture. Specimens from 
elniH in territory never before infected were also cul¬ 
tured at the Experiment Station. All those found dis¬ 
eased have been removed and burned so that beetles 
under their bark can not carry infection to healthy 
elms. 

During the cold months tlie federal men will engage 
in elm sanitation work. This consists of looking for 
elm material infested by bark beetles and material 
which may be attractive for beetle breeding next 
spriiig. When it is neceasary to remove trees, owners 
have the choice of cutting the wood and storing it in 
an approved manner, or of turning the job over to the 
government ct>mpletely. Logs may be stored in tight 
cellars or bins from which the btjetles can not escape, 
or debarked and left outdoors. The federal method 
is to burn all the elm wood. 

EXPEDITION TO THE BADLANDS OF 
SOUTH DAKOTA 

Acookding to a bulletin of the National Geographic 
Society, ai ter tliree months spent in prospeeding a*id 
in excavating fossil bones in the Badlands of South 
Dakota, an expedition, sent out jointly by the Na¬ 
tional Geographic Society and the South Dakota State 
Scliool of Mines, has completed its seasonwork 
with an unusually large and valuable collection of 
specimens. The one hundred and aoventy-fivc or more 
specimens, weighing several tons, are now at the School 
of Mines in Rapid City, S. D., where the work of pre¬ 
paring and mounting them for exhibition is being car¬ 
ried on. Preliminary investigations indicate that they 
include several species and genera now to science. 
Probably included in that category will be a rhinoceros 
represented by a skull twenty-eight inches long, and a 
pig (also represented by a skull) which, when alive, 
measured fully eight feet from snout to tail. 

Among other specimens found by the expedition 
were fossil bones of tapirs, little three-toed horses (the 
remote ancestoi-s of present-day horses), protoceros 
«(remotely related to deer and antelope), the little- 
known ancodus and a number of small rodents. 
Barest of the specimens are bones of birds—only a 
few have previously lieen found in the Badlands. The 
principal find in this group was a fossil egg still firmly 
held in its matrix of rock. A few plant fossils were 
found of fossil hackberry seeds and petrified hackberry 
wood. 

The expedition, led by Dr. Joseph P. Connolly, 
president of the School of Mines, and James D. Bump, 
curator of the School of Mines Museiun, including 
seven other members, established camp in an eroded 
region twenty-five miles from the nearest highway. 


Its work was carried on in the summer sunaliine where 
inid-aftemoon temperatures frequently reached 120 
and 130 degrees Fahrenheit. Some of the heaviest 
specimens were found near the tops of high, slender 
pinnacles and had to be lowered by block-and-tackle. 

The materia] col]ect(?d by the expedition is particu¬ 
larly rich in rare specimens because the work was con¬ 
fined to geological formations in which very little work 
had been done heretofore. These are the Channel 
Sandstones, so caUed because tlie betis were formed 
by deposits filling stream channels worn in the clay 
surfaces in Oligocene times, probably thirty million 
years ago. The surrounding clay—now turned to 
shale—^is softer and much more easily worked, and 
from it have come m<J«it of the specimens previously 
e.oiIected. 

PORTRAITS OF DISTINGUISHED 
CHEMISTS 

The News Edition of the American Chemical So¬ 
ciety states that “Portraits of Distinguished Chem¬ 
ists,” published by the Journal of Ohewical Educa¬ 
tion, consists of reprints of particularly important 
frontispieces which have appeared in the journal 
from time to time. These pictures, carefully printed 
on the finest grade of coated paper, in addition to their 
chemical interest have an artistic quality that entitles 
them to a place in a living room or library. 

“There are 48 portraits, divided into three series of 
36 each, printed on separate sheets, 8 by 10.5 inches 
in .size, and similar in every respect. Theh’ instruc¬ 
tive value is increased by descriptive legends stating 
the impoHant facts of each man's career, his dates 
and reference citations. TJiese legends are visible 
wlum the portraits are framed.” 

Each series is enclosed in a portfolio oi‘ deej) red 
cover stock on which are printed the names of the 
chemists whose portraits it contains. A list of these 
names follows: 

Seeieb A 

Svante Arrhenius, Adolf von Baeyer, M. Borthelot, 
Robert Boyle, Stanislao Cannizzaro, Madame Cutig, J. H. 
van’t Hoff, Michael Faraday, H. Lo ChatoUer, Justus von 
Liebig, Dmitri Mendel^eff, Louis Pasteur, Sir William 
Perkin, Joseph Priestley, Sir William Ramsay, Friedrich 
Wohler. 

Series B 

Francis W. Aston, Robert W. Bunsen, Jnmos Mason 
Crafts, John Dalton, Emil Fischer, J. Willard Gibbs, 
W. F. Hillebrand, Irving Langmuir, Henri Moisson, 
Walther Nemst, Wilhelm Ostwald, T. W. Richards, Benja¬ 
min Bush, Paul Sabatier, Benjamin Silliman, Benjamin 
Thompson. 

Series G 

Joseph Black, Herman Boerhaave, Ir(>ne Joliot Curie, 
Sir Jamee Dewar, Victor Qrignard, Frits Haber, Charles 
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M. Hall, Bobert Haro, Fr6d6ric JoUot, Aohille Le Bd, 
M. V. Lomonosov, Bernard Palissy, C. F. Sehonbein, Paul 
Schutzeuberger, Fdgar Pahs Smith, Harvey W. Wiley. 

LECTURES TO THE LAITY OF THE NEW 
YORK ACADEMY OF MEDICINE 

The sixth Series of Lectures to the Laity of the New 
York Academy of Medicine opened on November 14 
with a lecture by Dr. Alan Gregg, director of the 
Medicnl Sciences of the Rockefeller Poundation, which 
was presided over by Dr. Makolm Goodridge, Di\ 
^regg pointed out that *^the liistory of humanism 
shows that it began in protest at too mu«di ]>reoccu- 
pation with theology. The potential role of humanism 
to-day is to carry man, and espctMaily the jihysieian, 
beyond the limitations of natural science.” 

Other lectures in the series are as follows: 

Deoember li\ 15 PM. Psychiatry and the Normal 
Life, by William HeaJy, M.D., director, Judge Baker Gui¬ 
dance Center, Boston, To what extent should the nor¬ 
mal man be educat(.‘d in psychiatric understandings for 
the sake uf better munagomont of himfwdf and the ad¬ 
vancement of civilization? Prmdia/; chairman, Nolan D. 
C. Lewis, M.I). 

Januart/ £S, 8:15 F.M. Paracelsus in the Light of 
Four Hundred Years, by Henry E, Sigerist, M.D,, director 
of tlie Institute of History of Medicine, the Johns Hop¬ 
kins University. Paracelsus was not only one of tho 
greatest pliysiciaus of tho Renaissfince but also one of its 
great philosophers. His courageoiis and original ap¬ 
proach to th(? probJenm of life and death, health and dis¬ 
ease, physician and patient, gave him a unique position in 
the medical world and to-day, four hundred years after 
his death, ho still brings us a significant message. Pra- 
chairman, Alfred E. Cohn, M.D. 

Fehniary £7, 8: 15 P.M. What We Do Know about 
Cancer, \>j Francis Carter Wood, M.D., director of Radio 
Therapeutic Department, St. Luke's Hospital, New York 
City. A review of the vast amount of research work on 
animals and of the clinical investigations of cancer, by 
the newer methods, whicli have yielded a large amount of 
knowledge, much of which is still unfamiliar to the lay¬ 
man. PrcHding chatman, C. Pf'^Rhoads, M.D. 

March S7, 8:15 PM. Philosophy as Therapy, by 
Irwin Edman, Ph.D., professor of philosophy, Columbia 
University. Tlie possible union of empirical psychiatric 
investigation and the delicate insights of philosophical 
analysis. Philosophy may still have medicinal uses, and 
medicine itself may gain by the techniques and per¬ 
spectives provided by philosophical discipUno. Premding 
chairman, Eugene H. Pool, MJ). 


Aprit £4t 8:15 PM, Tho Promise of Endocrinology, 
by Osear Biddle, Ph.D., Carnegie Institution of Washing¬ 
ton, Department of Genetics, Cold Spring Harbor, N, Y. 
What is known about the regulation of body functions 
by hormones. The use of purified honnones in maintain¬ 
ing health and in combating disease. Preniding dtairtnafif 
David Marine, M.D. 

RECENT DEATHS AND MEMORIALS 

Dr. Raymond Pearl, professor of biology in the 
School of Medicine and in the School of Hygiene and 
Public Health of the Johns Hopkins University, ditd 
suddenly on November 17 at the age of sixty-one years. 

Dr. Oliver Thomas Osborne, emeritus professor of 
therapeutics at tho Medical School of Yale University, 
died on November 11 at the age of seventy-eight years, 

Elnathan Kemper Nelson, senior chemist in the 
Pood Research Division of the Bureau of Chomistrj' 
and Soils of the U. S. Depariment of Agriculture, with 
which he had been connected for thirty years, died on 
November 10 in his seventieth year. 

Dr. Ott<3 E. Plath, entomologist and professor of 
biology at Boston University, died on NovemlMif 5 at 
the age of fifty-five years, 

Grace A. Bandhousr, since 1026 n specialist in the 
identification of bee's and wasps in the Buinjuu of Ento¬ 
mology and Plant Quarantine, died on Ncnember 9 at 
tlie age of forty-four years. 

In recording the death of Dr. Carl Alsberg, it was 
said that he was director since 19117 of the Giannini 
Foundation of Stanford University. It should have 
lieen said that since October, 1937, he wa.s director of 
the Giannini Foundation of Agricultural Economics of 
the University of California at Berkeley. Previously, 
he was director of the Food Research Institute at Stan¬ 
ford University. 

The Journal of the American Medical Aeaociation 
states that a Mayo Memorial Commission has been ap¬ 
pointed by Goveimor Harold E. Stassen, of Minnesota, 
to study a proposal for the establishment of a fund of 
$250^000 through public subscription throughout the 
world for a memorial to the late Di*s, WHlliam J. and 
Cbarles H. Mayo. State Senator William B. ftichard- 
son, of Rochester, is chairman of the commission, which 
is composed of seventeen representative citizens of 
Minnesota. 




SCIENTIFIC NOTES AND NEWS 

The Rudolf Matos Medal for vascular surgery of The Collier Trophy, presented ammolBy since 1911 
the School of Medicine of Tulane University was x)rc- for achievement in aviation, has been awarded to Dr. 
sented on November 14 to Dr. Daniel Collier Elkin, Walter Boothby and Dr. W. Randolph Lovelai^ B, 
professor of surgery at Emoiy University, Atlanta. of the Mayo Clinie, Bo<diostet, Minn., and to Gafpia^ 
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Harry Armstrong, of the Anny Medical Corps, for 
their researches on the effect on the brain, nerves, 
blood and redexes of an aviator when he ascends to 
the stratosphere. 

At the sixtieth annual dinner on November 1 of tlie 
Associate Alumni of the College of the City of Ntnv 
York, which was given at the Hotel Biltinore, five 
Townsend Harris medals and four Alumni Service 
medals were presented to alumni of the college for 
“notable achievement.” Among the recipients of the 
Harris medals wore Dr. Alexander 0. Cottier, pro¬ 
fessor of toxicology at the Medical College, and Dr. 
Louis I. Dublin, vice-president of the Metropolitan 
Insurance Company. Among the speakers at the 
dinner were Sir Norman Angell, the British economist, 
and Dr, Stephen Pierce Duggan, director of the In¬ 
stitute of Inteniationn) Education, Ncav York. 

The gold medal of the Holland Society, awarded 
each year to “a man prominent in the arts, sciences or 
humanities,” was presented at a dinner of the society 
on November 14 to Henry Ford in recognition of “his 
achievements in introducing and developing the art of 
mass production in industrial manufacture.” 

At a meeting of the trustees on November 19 the 
department of anatomy of the New York Medical Col¬ 
lege was named the “William Waldo Blackman Lal)- 
oratory of Anatomy.” Dr. Blackman is an alumnus, 
fomerly professor of anatomy at the college, and at 
present vice-chaimiaii of the Board of Trustees. Pro¬ 
fessor William K. Gregory, of the American Museum 
of Natural History, delivered the address of the eve¬ 
ning on “Evolutional Causes of the Misery of Man¬ 
kind.” Dr. C. E. Tharaldsen, professor of anatomy, 
presided over the ceremonies at which President C. A. 
Burrett, Clifford Hemphill and Dr. Charles E. Birch, 
of the Board of Trustees, paid tribute to Dr. Blackman, 

Dh. James Franck, professor of physics at the 
Johns Hopkins University, will give the Hitchcock 
lectures at the University of California at Berkeley 
during March. As already announced in Soiknoe, 
Dr. W^alter B. Cannon, George Higginson professor 
^of physiology at Harvard University, will lecture on 
the Hitchcock Foundation in February. 

Dr. Ralph Irving Lloyd, Brooklyn, N. Y., has been 
named president-elect of the American Academy of 
Ophthalmology and Otolaryngolcvgy, which met at 
Cleveland from October 6 to 10. Vice-presidents 
elected are Drs. Everett L. Goar, Houston; James M, 
Robb, Detroit, and Ralph 0. Rychener, Memphis. 
Dr. Frank R. Spencer, Boulder, Colo., will bo presi¬ 
dent during the coming year. 

Opfiobrs of the Council on Dental Education of 
ike American Dental Association for the coming year 


are: Chdirmtm, Dr. Minor J. Terry, secretary of the 
New York State Board of Dental Examiners, and 
Vute-chairman, Dr. J. Ben Robinson, of the Baltimore 
College of Dental Surgery. 

The list of officers of the Society of American Bac- 
toriologiats given in the issue of Science for No¬ 
vember 8, p. 425, referred to the New York branch of 
the society, not to the national organization. 

At Harvard University, promotions to the rank of 
associate professor have been announced as follows: 
Dr. Edward S. Castle, physiology; Dr. George L. 
Clarke and Dr. John H. Welsh, Jr., zoology. 

GeraIiD M. Ridenour, associate in Avaier and sewage 
research at the New Jersey Agricultural Experiment 
Station and assistant professor in the Department of 
Water Supplies and Sewage Disposal at Rutgers Uni¬ 
versity, has become associate professor of sanitary 
engineering at the Pennsylvania State College. 

Dr. John A. Cameron, assistant professor of zool- 
ogy, has beeJi appointed assistant professor of anat¬ 
omy at the Medical School of the University of Mis¬ 
souri, to succeed Dr. L. J. WelJs, who has been ap¬ 
pointed associate profes.sor of anatomy at the Medical 
School of the University of Minnesota. 

Dr. Willis L. Thessler, of ihe department of biol¬ 
ogy of the University of Buffalo, has been appointed 
assistant professor in the department of zoology of 
the University of Maryland, ivliere he will be a.sso- 
ciated, also, with the Chesapeake Biological Labora¬ 
tory as planktologist. 

Dr. Dorothy Day, i.)rofessor of botany at Smith 
College, has leave of absence for a year, which sho 
plans to spend at the New York Botanical Garden 
working in the laboratoiy of Dr. William J. Robbins, 
director of the garden. 

The Committee on Scientific Rest‘arch of the Amer¬ 
ican Medical Association has made grunts as follows: 
to Dr. Arthur M. Lassek, professor and chainnan of 
tlie depaifment of anatomy at the Medical College of 
the State of South Carolina, for his investigation of 
the pyramidal tract in man and other higher primates; 
to Dr. Harry Beckman, of the School of Medicine of 
Marquette University, in partial support of the re¬ 
newal for another year of his studies in the prophy¬ 
laxis of avian malaria, and to Dr. Wesley W. Spink, 
assistant professor of medicine at the Medical School 
of the University of Minnesota, to support an investi¬ 
gation of antistaphylococcal immunity and the nutri¬ 
tional requirements of staphylococci. Dr. Spink has 
also received a grant from Merck and Company in 
suppmrt of a study of ascorbic acid. 

Dr. Raymond L. Ditmabs, of the New York Zoolog- 
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ical Park, has been appointed curator of the depart¬ 
ment of insects which will be established at the garden 
in the spring. Permanent and seasonal exhibits are 
planned. Dr. Ditmars will relinquish the active cu- 
ratorship of the department of mammals which he 
holds in addition to that of reptiles, in order that he 
may devote more attention to the new branch. 

Dr. Joseph W. Barker, dean of the School of 
Engineering of Columbia University, has been named 
regional adviser for New York and Long Island in 
the Federal program to train men quickly for engi¬ 
neering work in the defense industries. 

Dean Alexander S. Langsdorp, of the Schools of 
Engineering and Architecture of Washington Univer¬ 
sity, St. Louis, has been named regional adviser of the 
Engineering Defense Training program. He will visit 
industrial plants in Missouri, Kansas, Arkansas, Okla¬ 
homa and West Tennessee to determine what help is 
needed from engineering schools in obtaining men far 
work in connection with the defense program and will 
ascertain what courses in the schools are available and 
what the cost will be. The Government will boar 
tuition expenses. Dean B, A. Seaton, of the Kansas 
State College, who was succeeded as regional adviser 
by Dr. Langsdorf, has been made national chainnan of 
the program. 

Dr. Bostwick H. Ketohum, associate in marine 
biology at the Oceanographic Institution at Woods 
Hole, Mass., sailed on November 15 for Bermuda to 
study tlie effect of bacterial slime on the fouling of 
ships' bottoms. 

Dr. Oliver S. Ormsbt will deliver the presidential 
address at the twenty-fifth annual meeting of the In¬ 
stitute of Medicine of Chicago to be held at the Palmer 
House on the evening of December 3. He will speak 
on “PeDagra.” The annual dinner and business meet¬ 
ing of the feUows will be held preceding the lecture 
when citizen fellowships will bii^tionferred. 

Dr. Charles H. Best, professor of physiology at 
the University of Toronto, will deliver the second Har¬ 
vey Society Lecture of the current series at the New 
York Academy of Medicine on November 28, Dr. Beat 
will speak on “ThiH}mbosis and the Action of Heparin ” 

Professor A. N. Richards, chainnan of the Local 
Committee of Arrangements of the recent meeting of 
the National Academy of Sciences at the University 
of Pennsylvania, writes: “I beg to request that you 
publish the fact that the communication entitled ^Arti¬ 
ficial mixing of incompatible germ-plasms in Drosoph¬ 
ila,' read by Dr. Hermann J. Muller before the Na^ 
tional Academy of Sciences at its autumn meeting on 
October 28, published in abstract on page 418 of the 
issue of SoiBNOB for Novwnber 8, 1940, was a joint 


communkatioB by Professor Muller and Dr* G. Ponte- 
eorvo. The omission of Dr. Ponteoorvo's name from 
the final program was the result of a regrettable over¬ 
sight.” 

The United States Civil Service Commission, Wash¬ 
ington, D. C., wishes to secure professional ph 3 rsioistB 
to fill positions in connection with the national defense 
program of the Federal Government. These positiofis 
include the following grades: Physicist (any special¬ 
ized branch), $3,800 a year; also principal, $5,600; 
senior, $4,600; associate, $3,200; assistant, $2,600 a 
year. Applications must be filed with the Commis¬ 
sion's Washington office not later than December 12. 
Applicants for all grades must have completed a 
4-year college course; for the three higher grades they 
must have completed at least 24 semester hours in 
physics. In addition, for all grades, applicants must 
have had professional experience in physios. Substi¬ 
tution of graduate study in a specialized branch of 
physics may be allowed for part of the experience. 
Applicants for the two lower grades will be given a 
written test on general and professional questions. 
No written test is necessary for the higher grades* 
Candidates will bo rated on their qualifications as 
shown in their applications and on corroborative 
evidence. 

The Committee on Scientific Research of the Amer¬ 
ican Medical Association invites applications for 
grants of money to aid in research on problems bear¬ 
ing more or less directly on clinical medicine* Prefer¬ 
ence is given to requests for moderate amounts to meet 
specific needs. Application forms may be obtained 
from the Committee at 535 North Dearborn Street, 
Chicago, Illinois. 

Original unpublished essays on any subject in the 
field of plants useful to man are eligible for the 
Walker Prize competition for 1941* Further infor¬ 
mation may be had from the Secretary, 234 Berkeley 
Street, Boston. The closing date is May 1, 1941. 

Tbs funds for a fellowship of $2,000 to enable 
Latin American physicians to pursue graduate studies 
at Mount Sinai Hospital in any of the clinical or lab¬ 
oratory departments have been provided by the Dacian 
Foundation for Medical Research. 

Faciutieb of the department of mathematics of 
the University of Cincinnati for research studies cen¬ 
tering on special problems of aviation have been 
offered to the United States Army Air Corps staff at 
Wright Field, Dayton. The offer is an outgrowth of 
a survey of the research facilities and personnel of 
tike university in the field of the physical smenoes and 
mathmatics whi<h Professor Louis Brand eonduet^ 
during the summer at the request of the Natbtud 
Besewh Council* 
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Ba. RxChaad B. OoLDSOHMitxr, professor of zoology 
at the University of California at Beik^ey, has pre¬ 
sented to the university a coUeetion of letters from 
eminent biologists of the twentieth century. The 
letters form part of correspondence with Dr. Gold- 
sohnrudt. The ooUeetion does not contain complete 
sets of the correspondenoo^ as a large part of Dr. 
Goldschmidt's 6Jes were destroyed when he left Ger¬ 
many in 1936. 

The exhibits^ on scienoe, agriculture and education^ 
prepared by the University of California for the 
Golden Gate International Exposition in San Fran- 
cisco, valued at $80,000, have been presented to the 
university by the California Commission, a body 
created by the Governor to aid the Exposition. The 
exhibit ^^Seienoe in the Service of Man” was pre¬ 
pared by the university with the cooperation of other 
educational institutions, and some of the exhibits from 
the Hall of Science will be presented to these institu¬ 
tions. President Sptoul's committee to assist the com¬ 
mission will distribute the exhibits to the seven divi¬ 


sions and tbe various departments of the university. 
They will be used primarily for teaching and research 
purposes. 

An expanded program of research in pulp, paper 
and related products is provided for in a new agree¬ 
ment entered into by the Federal Department of 
Mines and Resources with the Canadian Pulp and 
Paper Association and McGill University. Accord¬ 
ing to The New York Times, under the terms of 
this agreement the association undertakes to pro¬ 
vide greatly increased support for the extension of 
studies aimed at the improvement of production meth¬ 
ods and the reduction of manufacturing costs. The 
first agreement for such cooperative activity was en¬ 
tered into twelve years ago, at which time the asso¬ 
ciation erected a special research building on a site 
provided by McGill University. It is pointed out by 
the Times that McGill, as well as other Canadian uni¬ 
versities, finds through the pulp and paper industries 
a broad field of employment for graduates in engineer¬ 
ing, chemistry and related sciences. 


DISCUSSION 


PERCEPTUAL DISORIENTATION DURING 
LANDING OF AIRPLANE 

In October, 1937, when making a plane trip to 
Texas, I had a striking experience in disorientation. 
During the intervening three years, despite frequent 
recitals of the experience, I have found but one other 
plane passenger who has observed the phenomenon. 
The phenomenon, as occurring in the airplane setting, 
is unknown to several psychologists who have been 
approached. It is likewise new to several aero¬ 
nautical experts who have been told of it—including 
the pioneer, William B. Stout. 

An opportunity to check the experience came on 
October 6, 1040. It faithfully repeated. Only the 
second episode need be related here. This second ex- 
perienoe took place while using a TWA plane from 
Cineinnati to Detroit—a daytime trip in clear, sunny 
fWeather. I sat alone, facing forward, in a front 
left-side seat, next to the window. There were no 
passengers aeross the aisle, and 1 thus had a clear 
view throu^ the right-side windows also. 

The plane oome down to make the Dayton Airport 
stop. As it levelled off, the disorientation phenome¬ 
non iaithftiiiy repeated itself. That is, after the plane 
has eome down to the of the field, and has started 
to skim along tbe runway, tbe phenomenon begins. 
Looking out of the left window (with my face against 
it) Uie level field appeared as it should appear—hori- 
pmstfd. Glancing quickly seiuss the aisle to lock at 
the ILsId through the right Trindowe, tiie fidd was not 


as it should be: it appeared to slope down forward at 
an angle of about 15 degrees. 

For the next 2,000 or 3,000 feet of travel, while the 
plane flew (or later rolled) along the runway, I 
rapidly looked back and forth eight or ten times. In 
spite of knowing perfectly well that the ground on 
one side was a continuation of that on the other, and 
in spite of these rapid and repeated opportunities to 
compare the ground on the two sides, the ground to 
tlie left remained horizontal, and that to the right 
persisted with ita forward downhill slope. 

When the plane, with a low remaining speed, 
wheeled through a sliort turn to taxi back, the phe¬ 
nomenon abruptly ceased. 

The explanation offered below finds approval 
among the psychologists approached bo far. With 
my face against my loft window, the frame of my 
window is too far beyond my angle of vision to be 
allowed to act as a frame of reference. Thus, as long 
as the plane does not go into acrobatics, and sticks to 
minor lateral shifts or makes gentle glides to airports, 
1 am given a full chance to reorient the ground and 
agree with myself that it is still horizontal. 

But in looking across the aisle, a different story is 
presented. In level flight, the fuselage of the plane is 
for a long time approximately horizontal*, also, the 
window frame lines are then horizontal and vertical. 
In particulaT, the eye has observed that the top and 
bottom window frame lines are parallel with the 
horinon. 
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Then, after the plane has changed its angle for 
landing, the fuselage is tilted ux)Avard by perhaps 15 
degrees. One^s intelligence therefore tells him that 
the ground is still horizontal, and that it is the win¬ 
dow lines that have tilted ujrward. But the illusion 
takes charge and remains in cliarge. The window 
lines, which had been ht)i‘izontal, continue to seem 
horizontal; the ground takes the blame, and seems to 
slope. The effect remains until the plane stops, or 
makes a turn at the end of the runway. 

For the passenger, this is just another curious psy¬ 
chological experience; hut it is conceivable that for 
the pilot, it might on occasion mean disaster. In 
landing by instruments, instmnents can fail; and a 
daylight visual landing might have to be made. What 
then? It may be that with all plane designs ever 
produced up to now, the i)ilot can remain free from 
the effect. But some new design, j>erhaps combined 
with incidental shutting off of forward vision by frost 
or oil on the windshield, might place the pilot under 
the necessary conditions. Resulting confusion could 
have serious results. 

Until some one makes tests, it would seem that to 
avoid the trouble, cockpit windows should have curved 
frames, rather than rectangular. This suggestion 
grows out of what one sees fi^om the left-side window 
of the incident described. In addition to seeing the 
ground, a large part of my visual field wa.s filled with 
a view of the wing and the nacelle. Obviously, these 
parts did not cause disorientation, even though they, 
like the right-hand window frames, hud changed angle 
with respect to the ground. These parts present only 
curved outlines. Therefore, it may be that with all 
frame-of-reference linos curved, tlie disorientation 
would not oecur. 

A. D. Mooke 

College of Engineering, 
tlNiVEimiTY OF Michigan 

FROST RINGS IN LOJIGLEAF PINE 

“Frost rings,” abnormal zones of parenchymatous 
wood resulting from freezing temperatures during the 
growing season, are of common occurrence in northern 
and western trees,^ To the writer's knowledge, how¬ 
ever, their occurrence in longleaf pine {Pmus palnstns 
Mill.) has not been previously reported. 

Increment cores from second-growth stands of this 
species in southern Missis.sippi frequently have a 
conspicuous yellow- to tan-colored zone in the spring- 
wood of the 1932 ring. Microscopic examination 
shows the^Jatorally displaced rays, distorted xyle^n 
elements and short-celled parenchyma that characterize 
frost injury. Weather Bureau records for Mississippi 
report the February of 1932 lui the “warmest February 
in the records of this section beginning in 1888,” The 

I A. 8. Rhoads, U. 8, Dept, Agr, Bull. 1131, 1923. 


mean monthly temperature was 59,1® F,, nearly 10 
degrees higher than normal. This exceptionally warm 
period was followed by temperatures of 20® to 24® 
throughout southern Mississippi on March 9 and 10,® 

Generally the injury is found in the beginning of 
the second or third ring from the pith, since usually 
only the 1- or 2-year-old shoots were affected. From 
0 to 12 rows of normal sprLrig\vood ccUe may intervene 
between the end of the 1931 growth and the frost ring, 
indicating the extent of growth previous to the period 
of freezing weather. 

The mall'onnatioii is present at breast height in most 
of the tives small enough to have been affected. Since 
second-growth longleaf is often marked by “false” 
rings and extremely narrow rings resulting from fire, 
the xiresence of a distinctive ring caused some years 
ago has btH?n of service in growth measureimuits. 

FjArl L. Stone, Jr, 

Southern Forest Experiment Station 

THE SUPERVISION OF PUBLICATION 

Dr. Atherton SeidetjL, writing in Science,^ finds 
some fault with the distribution of scientific contribu¬ 
tions among scientific workens in view of the difficulty 
and exiienso to which the worker is put in obtaining 
for his study the articles in which he is interested. 

Dr. Seidell tries to criticize constructively, for he 
offers a recommendation for the solution of the prob¬ 
lem : 

It i» evident [he states] that a examplete reorganization 
of the present system of publishing the results of scien¬ 
tific investigation is needed. Toward this end an advisory 
council on publication should be organized in each coun¬ 
try for the purpose of studying the existing periodicals 
and defining more precisely the charat*tcr of the contri¬ 
butions to be published in each. A system of routing the 
original conununications in accordance with the field cov¬ 
ered by each journal should also be established. The 
more highly specialized periodicals produced in this 
manner would enable the subscribers to receive more 
papers in which they are interested and fewer on subjects 
with w^hich they are not concerned. The individual re¬ 
search worker would find it to his advantage to subscribe 
to them, and the cost of their publication would thus be 
distributed to an increasing extent among those for whose 
special benefit they are produced. The supervision of 
publication by a central agency in each country would 
probably result m the elimination of some joumala [italics 
mine sic] and avoidance of the many changes in cliaracter, 
policy, title, size, price, etc., in others which now so greatly 
complicate the collection and maintenance of complete 
sots of periodicals by libraries and the task of making 
bibliographic searches in them. 

Dr. Seidell, now with the U. S: Public Health Ser- 

2U. 8. Weather Bureau, Climatological Data, Missis¬ 
sippi Section, February, March, 1932. 

1 Science, 92: 345, 1940, 
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vice, and for forty years on the payroll of the govern- 
mentf describes the schenie one would expect of a 
Totalitarian State or the U. S. 8. R* What is the 
countiy coining to when its servants in high places 
propose **central agencies^' for sorting and distributing 
the “contributions of the workers” and “eliminating 
some journals” for the “advancement of science and 
the public welfare”? How about the public welfare 
beirtg served by individual enterprise and tlie freedom 
of the press? Give me the horse-and-buggy days, and 
leave for Europe the advancement of State Socialism. 

Riohari) Jj. StiTTON, Jr. 

K A NBAS City, Mo. 

THE PLANNING COMMITTEE OF THE VIR¬ 
GINIA ACADEMY OF SCIENCE 

The Virginia Academy of Science, with its thou¬ 
sand members from all fields of science and from 
prominent lay groujis in the state, is to have a long- 
range planning committee to help make its uaefulnesB 
to the state and nation more effective in ihes(^ defense 
times and in the futtire. In addition, this committee 
will Jiave a group of prominent Virginians as con¬ 
sultants, their names to be announced later. 

The personnel of the long-range planning commit¬ 
tee appoint<Hl by Wortley F. Rudd, president of the 
academy, follows: 

Arthur Bevan, state geologist; L. C. Bird, president 
of Phipps and Bird, fnc.; Raj^mond B. Bottom, })ub- 
lisher of the Daily Press and Newport News Times 
Herald'f Dr. Julian A. Burruss, president of the Vir¬ 
ginia Polytechnic Institute; Franci.s S. Chase, execu¬ 
tive secretary of the Virginia Education Association; 


Justus H, Cline, chairman, board of directors of the 
Virginia Wildlife Association; Virginius Dabney, 
editor of the Richmond Times-Dispalch ; Dr. Frank 
A. Oeldard, professor of psycliology, University of 
Virginia; Dr. Meta Glass, president of Sweet Briar 
College; Dr. Sidney B. Hall, state superintendent of 
public instruction; Dr, William R. Harlan, assistant 
director of research, American Tobacco Company; Dr. 
J. Shelton Horsley, surgeon; W. Catesby Jones, chief 
chemist, Stale Department of Agriculture; Dr. Ivey 
F, Lewis, dean of the University of Virginia; H. K. 
McConnell, vice-president, Tobacco By-Products and 
Chemical Corporation; Robert F. Nelson, publicity 
director for the Virgina State Chamber of Commerce; 
Dr. Garnett Ryland, head of the department of ehem- 
isti-y, University of Richmond; R. M. Sanford, assist¬ 
ant director of the State Planning Board; Dr. I. A. 
Updike, head of the department of chemistry, Ran¬ 
dolph-Macon College, with other officers of the acad¬ 
emy besides Doan Rudd and E. C. L. Miller as ex- 
officio rnemberH; Dr. George W. Jeffers, president-^deet 
and professor of biology at Farmville State Teachers 
College, and Dr. Sidney S. Negus, head of the depart¬ 
ment of chemistiy, Medical College of Virginia. 

This long-range planning committee will soon have 
its organization meeting and begin considering variouvS 
flcientific problems of Virginia which have been sug¬ 
gested during a comprehensive survey extending over 
the last four months and just completed. Some 1,200 
persons were consulted by the president the acad¬ 
emy in this survey. 

E. C, L. Miller, 

S ecretary-Treoaurer 


SCIENTIFIC BOOKS 


THE THEORY OF PROBABILITY 

Theory of Probability. By Harold Jeffreys. Ox¬ 
ford: published by the Clarendon Pre^a. 1939. 
The purpose of this book is to construct a founda¬ 
tion for scientific method and to analyze inductive 
reasoning. The problem is attacked with the aid of 
the theories of probability and statistics. The author 
gives a set of postulates for the theory of probability. 
These postulates specify certain relations between 
implication and probabilities and demand that prob¬ 
abilities shall constitute a completely ordered set. 
Probabilities are interpreted as “degrees of reason¬ 
able beli^” and are distinguished from the numbers 
which represent them. Number is introduced by 
means of two conventions and one additional postu¬ 
late. These eonventions do not require that certainty 
be represented by the number one. In fact on occa¬ 
sions the author finds it convenient to represent cer¬ 
tainty by infinity. On the basis of the postulates 


and the conventions the uwual results of the theory of 
probability are dehved. The aulhor diBcusaes estima¬ 
tion problems and significance tests with the aid of 
Bayes^s principle and the following rules: “If the 
parameter may have any value in a finite range, or 
from - to + its prior probability should bo 
token as uniformly distributed. If it arises in such a 
way that it may conceivably have any value from 0 to 
the prior probability of its logarithm should be 
taken as uniformly distributed.” He devotes consid¬ 
erable attention to the justification of these rules. 
The latter part of the book is concerned with general 
questions, including a discussion of the frequency 
theory and other foundations for the the<»y of prob¬ 
ability. 

Let us note that science and indeed all inductive 
thinking are vitally concerned with predictions. The 
first few pages of this book furnish a strong support 
for this claim. In the pages which follow JeflPreyB 
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develops methods for estimating our degrees of belief 
in such predietions, but he fails to show how these 
degrees of belief are related to the successes and fail¬ 
ures (or anticipated successes and failures) of the 
predictions. This neglect is characteristic of those 
who interpret probabilities in terms of mental states. 
In fact, the objection to such an interpretation is that 
it tends to conceal this fundainental problem. This 
problem is important. For if degrees of belief should 
give no adequate characterization of anticipated suc- 
eosses and failures, then they could have no important 
connection with such aueocsses and failures. Perhaps 
this seems trivial, but it readily follows that without 
such characterization degrees of belief would be of 
no importance in science ox inductive thinking. For¬ 
tunately, however, it is possible to obtain a consistent 
non-trivial characterization of probabilities in terms 
of anticipated successes and failures. I have done 
this in an article published in Erkenninis. In view 
of this possibility the above objection would not be 
serious if it were not for two additional difficulties. 
First, my characterization was accomplished with the 
aid of the statistical theory to which the author vio¬ 
lently objects and, second, the failure to consider the 
question which I have raised has led to some very 
questionable reasoning in connection with the repre¬ 
sentation of certainty by infinity. It is of course 
conceivable that one could develop a theory of prob¬ 
ability which was based on such an infinite scale and 
which contained a connection between probabilities 
and results. However, the author has not done this. 
Furthermore, in some applications of Bayes's prin¬ 
ciple be has used two different scales in the same 
problem without any interpretation or justification of 
the procedure. Thus in the case of problems of esti¬ 
mation we are left with formulas based on very 
doubtful prior probabilities. If this were the best 
we could do, we should have to be content. But Fisher 
and Neyman have developed co^pesponding formulas 
which are independent of the prior probabilities. 

The author has tackled a problem which has pre¬ 
viously received too little attention and much is to be 
gained by following his treatment of the subject 
Thus my criticisms should be taken simply as indi¬ 
cating points that need further attention. The book 
is indeed a contribution to the advancement of science, 

Arthur H. Copeland 

Univbesitt or Michigan 

EUGENICS 

Preface to Eugenics. By Frederick Osborn. 312 

pp. New York: Harper and Brothers, 1940. $2.75. 

The preface to eugenics is the set of principles and 
practices that must be adopted before “a eugenic form 
of society will be possible” (p. 200). This set in- 
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eludes: birth control, “equal opportunities for deueiU 
opment open to oU children everywhere,” “Children 
have the right to be bom to parents who win care for 
them properly, Children have the right to be bom 
free of the more serious hereditary defects.”* The 
book under review is largely an elaboration of these 
points. 

There are seven chapters. The first refeiu to chro¬ 
mosomes and genes, human variability and the need of 
improvement of the racial stock. The second is a 
keen and sound study of the hereditary and environ¬ 
mental factors in the psychological sphere. This is 
largely the work of Dr. Gladys Sohwesinger. Chap¬ 
ters 3 and 4 deal chiefiy with population and are 
largely quantitative; but reference is made to rela¬ 
tive fecundity of whites and Negroes and that of vari¬ 
ous socio-economic groups. Chapter 5 deals with 
eugenic selection under the influence of a favorable 
environment and stresses the importance of birth con¬ 
trol and especially the desirability of the reduction of 
births among those least responsive to the possibilities 
of their environment and the increase of births among 
parents who are most responsive. The author does 
not discuss the craving for children that exists among 
certain middle-class women like the mother of Presi¬ 
dent Harding, who had eight children and stated that 
she wished she had had more. On the other hand, 
just as in Rome great prosperity resulted in reduc¬ 
tion of fecundity among the “higher” classes, so pros¬ 
perity seems to act in the United States. No subsidy 
would alter their attitude. Chapter 6 deals with the 
psychological aspects of a eugenical environment. 
This cites from Dr. Margaret Mead the cose of two 
primitive peoples in one of whom the children are 
handled gently by the parents and become gentle; in 
the other the children are handled roug^ily and grow 
into hard and aggressive adults. The possibility that 
there is a genetic thread running through the genera¬ 
tions that may be partly reeponsible for the difference 
is not discussed. In geese, living in flocks, the paren¬ 
tal instinct herds the young from infancy and when 
they in turn become parents Ibey herd their young. 
Is this merely a transmission of a tradition, or is there 
an hereditary faetorf The author states that the ideal 
of equalizing educational opportunities in the United 
States has never l^n fully attained. Ete does not 
discuss the possibility that the inequality of oppoiv 
tunity is partly due to the inequality of the children 
for taking advantage of it The author flnds that 
the atmosphere of colleges and graduate schools is 
generally unfavorable to marriage. Perhaps there is 
a selection here sueh that the more marriageable are 
married before they get to the graduate sAools. If, 
os the author con<dudes, “parents who want no num 
children should be help^ not to have them# and 
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data who want ohildran ahoald in loost caaes be helped 
to have them'^ then the career-seeking and the pros¬ 
perous, the ambitious and educated would have oven 
fewer children and the group at the opposite socio-eco- 
nomio scale would have more of them. A feeble¬ 
minded girl discharged from a state institution had 14 
ehildren, perhaps because she wanted them. 

As a whole, the book is well and interestingly writ¬ 
ten. The principal criticism might be that the author 
tends to make generalisations whieh are the result of 


his profound conviction and reasoning, but for which 
the factual basis is often not given. Of the high 
idealism of the author there can be no doubt, but as to 
whether we should wait for the completion of the 
preface before beginning education in regard to mate 
selection and inheritance of traits there may well be a 
difference of opinion, and to many students the 
preface to the Preface would be more research. 

Chas. B. Davenport 
CJoLD Spkino Harbor, L. I., N. Y. 
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(Continued from page 4S8) 

Orthogonal polynomials and closure: Jaues A. Bhohat 
(introduced by L. P. Eisenhart). The following two re- 
suits are established: (1) If closure holds for a sym¬ 
metric system of orthogonal polynomials (OP), it also 
holds for property related non-symmetrie syst^s of OP, 
and vice vei'sa. Illustration: the polynomials of Hermito 
and Laguerre. (2) If the remainder in Parseval Formula, 


applied to a given f(x) 


’ ^ (log*:*)’ 


with some e > O, 


then the expansion of f(x) in a series of OP under dis¬ 
cussion converges almost everywhere in the orthogonality 
interval (a, h), assumed to be finite. This yields very 
general criteria of convergence, in particular, for con¬ 
tinuous functions. 


General invariants of irregular curves: Edward Kas- 
KJBR. The general group of analytic transformations is 
applied to curves expressed in fractional power series. 
Some tyjpes have invariants, some have not. This pre¬ 
sents a new aspect of restricted topology. An extensive 
complete classification has been obtained with the col¬ 
laboration of J. De Cicco. 


A supplement to Bamafmjan*s identities: Hanb Badk- 
MACBKSi (introduced by L. P. Eisenhart). B. Bonmnujan 
gave two identities which make evident certain divisibility 
properties of the number of parUtions p(tt). If these 
identities are written in terms of the Dedekind function 
if|(T) they can be subjected to modular transformations. 
In this way we obtain new identities, which arc note- 
* worthy because of the occurrence of the Ijegendre symbol. 

The evolution of a peculiar stellar spectrum: Z Andro- 
medae: Otto Stextvb and P. SwiKoa, The new 82-inch 
telescope of the McDonald Observatory has been devoted, 
during the past year, to a study of a relatively small 
group of peculiar stars whose speetra can not be fitted 
into the continuous sequence of normal stellar spectra. 
One of the most remarkable members of this group is the 
variable star, Z Andromedae. It was discovered as an 
irregular star of variable brightness in 1901 and it was 
early suspected to be subjeet to eruptions similar to those 
of a nova. The latest eruption took place a year ago, 
^ali inerease in brightness from magnitude 10.7 to 


magnitude 7.9, Bince then the brightness has slowly 
declined. This eruption was accompanied by changes in 
the speetnun. Near maximum light the spectrum was 
that of a P-Cygui type star showing linos of relatively 
low excitation (Pe II, Ti II, et<‘.), displaced toward the 
violet by amounts corresponding to velocities of expan¬ 
sion between 100 and 60 km/sec. Since the early summer 
of this year the spectrum has taken on on entirely differ¬ 
ent cliaracter. We recognize essentially four distinct 
sources of light: (a) a hot star presenting some of the 
oharaoteristic features of Wolf-Rnyet stars; (6) a cool, 
M-type, giant star forming a binary systcjn with the hot 
star; (o) a tenuous nebula giving rise to forbidden and 
permitted emission lines of [0 III], 0 III, [Ne III], 
[Ne V]; this nebula probably surrounds the binary sys¬ 
tem; (d) remnants of an expanding shell giving rise to a 
P-Oygni type spectrum of H, He I, Fe IT and to emission 
lines of Mg II, 8i I, 8i II, Ti II, Fe I and [Fe II]. The 
occurrence of irregular violent outbursts in a binary sys¬ 
tem is of special interest. They are probably responsible 
for the enveloping nebula and for the disappearing spec¬ 
trum of the expanding shell. The latter is remarkable 
because of the exceptional strength of the so-called for¬ 
bidden auroral transition of [O III] at X 4363. This line 
is also strong in several other binary systems of similar 
typo, namely, in T Coronac, AX Persei, Cl Cygni, BW 
Hydrae, etc. The effect is interpreted as n consequence 
of high electron density in the nebula—a phenomenon 
which we have also observed in the planetary nebula IC 
4997. Z Andromeda bears a certain resemblance to the 
famous variable Mira Ceti, in which the hot binary com¬ 
panion is a variable emission-liuo star of spectral class B, 
and to Antares, whose hot companion is surrounded by a 
small nebulosity which exhibits forbidden lines of [Fe II], 
It is exceedingly probable that the close association of a 
cool giant star with a compact, hot companion results 
in disturbanoes wliich we observe as eruptions, and which 
produce a succession of spectroscopic anomalies: an 
outburst of the surface layers of one of the two com¬ 
ponents, the gradual dissipation of the exploded material 
and, finally, the creation of a nebula surrounding the 
entire system. 

Orbital motion in the mnltiple system Sigma Coronas 
Borealis: Peter van de Kamp and Janet M. deVilbiss 
(iktmdnoed by 0. E. McClung), A twelfth magnitude 
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star sharing the proper motion of the well-known visual 
binary Sigma Coronae Borealis was discovered ii year ago 
on plates taken with the twenty-fo^ir-ineh refractor of the 
Sproul Observatory. The po8itii>ns of the distant com¬ 
panion (o) and of the two eornpoiumts of the classical pair 
{AfB) were measitfed on 29 plates taken on 22 nighta 
since 1916, The resulting relative motions were reduced 
to a reference frame of thirty-five faint stars. The rela¬ 
tive proper motion of the faint companioii c with respect 
to the center of a mass of A and B amounts to f "0004 
±"0023 in right ascension and I "0101 ±"0023 in declina¬ 
tion; the errors include the accidental errors of observa¬ 
tion and of the inertial system. Compared with the total 
motion (0"29) of the system A^B the relative motion of 
c and is small enough to leave little doubt about the 
physical connection of o with AB, Interpreted as orbital 
motion, it is direct (countercloek wise), as is the relative 
motion of B and A, The separation of c from the center 
of mass of .4 or B is 632"74 in position angle 24l°C'48" 
(2000 equator). The yearly increase in position angle is 
2"8; the direction of the relative motion differs 59° from 
the radius vector, which at present appears to be decrejis- 
ing. With a parallax of "048 (distance 68 light years) 
the projected linear separation is 13,000 astronomical 
units. In Sigma Coronae Borealis one thus finds a ({uad- 
tuple system, representing the widely different periods of 
eight days for the spectroscopic system A, about 1,200 
years for tlie visual system A^B, and a period of the order 
of a million years for the motion of c around AB. 

Somff s^alactie c^^ploraiion^ in the southern hemUphcrc: 
Harlow Shapley. The metagalactic survey of the 
Houthem sky, which is being carried on with the aid of 
the staff and various telescopes of the southern station 
of the Harvard Observatory at Bloemfontein, in the 
Orange Free State, has brought to liglit many interesting 
or peculiar objects not heretofore known. Among tho 
items discussed ai-e the following. (1) A new Magellanic 
Cloud in Phoenix, only twenty degrees from the Bouth Ga¬ 
lactic Pole, which is probably of dwarf galaxy type, at a 
distance of not less than a million light years. (2) Fur¬ 
ther exploration of the wing to the Small Magellanic 
Cloud that points in the directi«» of the Largo Cloud 
and helps to establish the hypothesis that tho Large and 
BmoU Clouds are a true double system. (3) A new glo¬ 
bular cluster that possibly lies between our Galaxy and 
other members of the local group of galaxies. (4) A 
region in liigh galactic latitude tliat is devoid of faint 
variables and which indicates therefore the irregularities 
in the structure of the star haze surroundng our galactic 
system. (5) A peculiar streak nebula in tho southern 
Milky Way that is somewhat similar to tlie well-known 
Veil Nebula in Cygnus. Not heretofore recorded, it is 
now found on several long-exposure plates, some of which 
show that its irregular arc is more than four degrees in 
length, and only about one tliirtieth of a degree wide. 

Q'mnium many-body problem: L. I. Sohipp (intro¬ 
duced by D. W. Bronk). A method is developed to 
treat the quantum mechanical many-body problem at 
temperatures so low that degeneracy plays a dominant 


role. The inter-particle forces are taken into account in 
a manner analogous to the expension in virial coeifioients 
of the equation of state of a non-ideal classical gas, while 
the degeneracy is always considered exactly. Thus the 
first term in the expansion gives an ideal Ferrai-Dxrac or 
Bose-Einstein gas, as the cose may bo, and not an ideal 
classical gas. The second term gives the correction due 
to two body encounters; it can be reduced to a sot of 
quadratures if the wavo-funcGons that describe the col¬ 
lisions of two particles aro known. The method is now 
being applied to tho phase transition in liquid helium, 
with the object of finding the nature of the deviations 
from London’s free-particlo model. It may also be use¬ 
ful in the theory of metals and of atomic nuclei. 

A pragmatic approach to the elementary principles of 
wave mechanics: William F. 0. Hwann (introduced by 
D. W. Bronk). Tho paper proceeds by a route which 
does not involve, and has moaning apart from, the con¬ 
cept of charged particles. Tho starting concept is that 
of a state of a system, supposed defined by a function 
of a number of variables, which for purposes of illus¬ 
tration is taken as 3. Two kinds of states aro involved. 
We have states such as those of tho hydrogen atom where 
there is nothing to be seen as associated with tho state 
itself, and where the story of interest is in the transi¬ 
tions. Then we have states represented by what, in tho 
ordinary descriptions of phenomena, correspond to such 
things as beams of electrons deflected in cathode ray 
oscillographs, but wliich in actuality present for observa¬ 
tion beams of luminescence whose boundaries are to be 
associated with the boundaries between regions where 
is zero and regions where it is lliiite. It becomes recog¬ 
nized that the shapes of such observable characteristics 
of a state can bo described by a principle of least time, 
with a suitable chosen velocity n, varying from point to 
point in such manner as to be proportional everywhere 
to 1/(B-F)’'^, where F is the potential difference which 
creates the l>eam, and V is the potential at a point be¬ 
tween plates which deflect it, both being measured by 
voltmeters, for example. A recognition of the fact that 
a beam such as the foregoing can—in what are called 
electron diffraction experiments—become split into sev¬ 
eral beams suggests laws of interference sucJi as demand 
periodic phenomena, and implies that tho beams them¬ 
selves are ray paths in a wave system governed by the 
velocity p, aforesaid. The ordinary diffraction experi¬ 
ments are usually regarded as ostablishing the law 
}^=:h/mVf but confinement of attention to what is ob¬ 
served experimentally leads merely to a relation, D Sin B 
= where s is an integer, 2> is the grating space, B is 

an angle of deflection appropriate to tlie experiment, and 
F is the voltmeter potential difference which created the 
beam. The essential gift of experiment is to reveal the con¬ 
stancy of Bin 0 and so Girough the association of Z> 
Sin B tot s = 1 with the wave-length X,, that quantity be- 
eoznes determined as and the velocity p for this case 
of zero y becomes determined in terms of the frequency v 
as )i~^v/F^. Association of this result with the pro¬ 
portionality between ^ and 1/(F- for the case where 
F is not zero leads to M, = gv/(F-F)'*, With this > 
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dowi^ ct wave equation, and eelviug it for peri¬ 
odic lolutioas, we arrive at a Bchroedinger equation from 
wlu<^ V has diaappeared explicitly^ and only the experi¬ 
mentally determined coiuitant g remainfl. The equation 
then gives eigen-valuea proportional to where n is 
an integer, provided that V is taken of the form q/r, 
whore q is any constant. If wc associate the eigen-values 
with the excitation potentials Wn for hydrogen, wo can 
determine the numerical value of q. Subsequent associa¬ 
tion with lino spectra for hydrogen through the relation 
Vinn^n) detormiues a new constant At or, if 
we choose, a quantity A, defined by q/A, The electronic 
mass, m, makes no appearance at any point in a non 
relativistic formulation. 

HxporiTnental Mudie^ on th6 physiology of diving mam- 
maU: Laurbnck Irving, P. F. Scholandee and S. W. 
GkinnklLi (introduced by kl. H. Jacobs). Seals (Phooa 
vitulina), porpoises (Tursiops truncatus) and Florida 
munatoo havo been observed during experimental dives 
of 15, 3 and 15 minutes, rospoctivoly. Characteristics 
of external respiration were recorded on a respirometer 
showing ventilation, Og consumption and difference be¬ 
tween COg and Og exchange as d basis for examining the 
sequence of physiological adjustments in detail. The 
heart rate of seals decreases immediately after a dive to 
about 10 per cent, of its normal frequency and returns 
at once on emergence. Tho bradycardia in porpoises 
and manatee is not loss than half normal. In the arterial 
blood Og is steadily depicted during a dive and exhaustion 
of Og marks the limit of a diving period. Lactic acid 
does not increase in the blood to any extent during tho 
dive, but in tho recovery period lactic acid floods the 
blood of seals and manatee, and its OOg content dimin¬ 
ishes in proportion. Surprisingly little lactic acid was 
formed in porpoises. Periodic analyses of muscles dur¬ 
ing dive and recovery showed that tho oxygen content, 
about 5 volumes per cent, before tho dive, is almost com¬ 
pletely reduced in five minutes, and is restored quickly in 
recovery. Lactic acid apparently increases little until 
the time when tho myoglobin is reduced and then rises 
more rapidly to a maximum as groat as 800 mg per cent, 
at the end. OOg content does not change in the dive, 
but diminishes after recovery starts, when lactic acid is 
still high in the muscles and is appearing in large quanti¬ 
ties in tho arterial blood. The abdominal temperature 
rqpains constant during a dive, but tho muscle tem- 
^ perature decreases* In recovery tho abdominal tempera¬ 
ture drops. The temperature changes indicate diminislicd 
provision of heat to the peripheral muscles. Blood flow 
in the muscles, as indicated by an electrically heated 
retistanee wire type of motor, diminishes promptly in the 
dive and recovers immediately after. Indications are for 
sustained flow through the brain. Tho combined ob¬ 
servations fit a scheme of adjustment to diving in which 
btood flow decreases through the muscles, which are main¬ 
tained Alt first by uUUsing their intrinsic oxygen reserves, 
followed hf resort to anaerotfle formation, of lactic acid. 
Il'he ahiall part of the elroulation whkh is still maintained 
flttriflg the dive providea prolonged aerobic metabolism for 
fl «^eeted |^ ndmfl tlie <nKygen avail¬ 


able from blood is expended the diving capacity is at 
an end. 

Colleption and analysis of fluid from single glomeruli 
and tubules of the mammalian kidney ; AsTBua M. 
Walkkk and Jean R. Ouver (introduced by A. N. 
Richards). This investigation represents an extension 
to the mammfUian kidney of the typo of exporimontation 
employed by Richards and his collaborators on the am¬ 
phibian kidney. Certain technical difficulties having been 
overcome, it became possible to visualizo tubules and 
glomeruli upon the surface of eviscerated anesthetized 
guinea pigs and opossums, to cannulato these units with 
u quartz pipette, and to collect sufficient fluid from them 
for quantitative analysis of protein, glucose and total 
molecular concentrations by ultramicro methods. The 
portion of tho tubule from which fluid was collected was 
precisely identified by the maceration technique of Oliver. 
A series of thirty experiments has been completed. The 
results prove that glomerulnr fluid has tho same glucose 
and total molecular concentrations as blood plasma and 
usually contains no protein, that glucose is reabsorbed by 
the proximal tubule, and that tho total molecular concen¬ 
tration of tubule fluid does not rise until the proximal 
segment has been passed. Thesis results are analogous 
to the localization of function which hns been demon¬ 
strated in amphibia. 

Relative overgrowth of the oe7iiral nervous system in 
vitamin A drficicney in young an%m<ds: H. B. Wolbacit 
and Otto Bkssey. Vitamin A deficiency in young ani¬ 
mals (rats, guinea j)igs, dogs) if established early, during 
the period of greatest growth rate, has as one of its 
striking consequences injury to the nervous system in¬ 
volving sensory and motor functions. The explanation 
has been found to be overgrowth of the central nervous 
system in relation to its bony enclosure, resulting in 
mechanical damage to brain, spinal cord and nerve roots. 
Our studios have boon made chiefly upon white rats. In 
tliis animal the gross manifestations of the growth dif¬ 
ferential established by the deficiency are: (1) overcrowd¬ 
ing of the cranial cavity with distortion of tho brain, 
shown by dislwation toward tho foramen magnum and 
cxtriislon of the ccM'Cbellum and cerebrum into the venous 
sinuses of the dura at the sites of arachnoidal villi; (2) 
overcrowding of the spinal canal with distortion of the 
caudal end of the spinal cord and herniation of nerve 
roots into the intervertebral foramina and into the bodies 
of vertebrae; (3) resorption of bone of the cranium and 
bodies of the vertebrae duo to pressure. In the latter 
location deep pits, symmetrically situated and occupied 
by coiled nerve roots, are formed. In rats tho unequal 
growth of bone and nervous system occurs between the 
fortieth and sixtieth days of age, a period in the deficiency 
when weight increase has been but little retarded. If 
vitamin A (in tho form of carotene) is added to the diet 
at 42 days of ago and the diet restricted in amount so 
that the growth parallels litter-mates in continued vitamin 
A deficiency, none of the effects described above takes 
place. On postmortem examination at sixty-three days of 
age» tfle rata given carotene show no, or very slight, ana- 
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tomical t^hanges in the central nervous system, in contrast 
to the strilcing lesions found in the littor-matos maintained 
on the deficiency for the entire period. Growth of bone 
eventually ceases in vitamin A deficiency and this fact 
must enter into the explanation of the effect described. 
However, the study of rats whose growth has been re¬ 
tarded at an equal rate and degree—(1) through iuado- 
quato diet with full vitamin complement and (2) through 
riboflavin deficiency—showed normal relations of nervous 
system to skeleton. Guinea pigs in general responded to 
the deficiency, as did rats. One experiment with dogs 
indicates that the maximum effect in this animal will be 
found in cranio-cerobral relations. We are unable to 
explain satisfactorily this disproportionate growth estab¬ 
lished in young animals by vitamin A deficiency. In order 
to evaluate data on hand, a more complete knowledge of the 
growth sequences of the skeleton of the rat must be ob¬ 


tained. We are convinced that vitumin A deficiency doee 
not retard the growth of the nervous system. Our studies 
thus far suggest that the most important conaequenoe of 
vitamin A deficiency upon growth of the skeleton is upon 
those sequences concerned in the substitution of bone for 
cartilage—i.c., endochondral growth of bone. Unretarded 
growth of the central nervous system and disturbances 
in initiation and development of centers of ossification 
are the two obvious factors to be considered in the search 
for an explanation of the effects wo have described. 
These two factors, when considered in relation to normal 
growth Boquemces and anatomical differences of the sev¬ 
eral species exhibiting lesions of the central nervous sys¬ 
tem in constHjuence of A deficiency, may possibly explain 
the different offtMjts thus far described in rats, dogs and 
calves. 

(To he conoludfid) 


REPORTS 


THE NATIONAL DEFENSE RESEARCH 
COMMITTEE 

Dr. Vannevar Btrsu, chairman of the National De¬ 
fense Research Committee, has made public a list of 
scientific men and engineers who have thus far ac¬ 
cepted definite appointments to work with the com¬ 
mittee. The committee will deal with particular prob¬ 
lems as they arise. Further appointments will be 
made as rapidly as effective use can be made of addi¬ 
tional individuals in the solution of specific problema. 

Created by order of the Council of National Defense 
on June 27, the National Defense Research Committee 
consists of the following eight membei*s: 

Vannevar Bnsh, CAatman, president, Carnegie Institution 
of Washington. 

Riclmrd C. Tolmon, Vice-Chairman^ dean of the Graduate 
School, California Institute of Technology, 
n. G. Bowen, Rear Admiral. 

Conway P. Coe, Commissioner of Patents. 

Karl T, Compton, president, Massachusetts Institute of 
Technology. ^ 

James B. Conant, president, Harvard University. 

Frank B. Jewett, president, National Academy of Sci¬ 
ences; clxairman of the Board of Bell Telephone Lab¬ 
oratories. 

G. V. Strong, Brigadier General. 

The secretary of the committee is Dr. Irvin Stewart, 
director of the Committee on Scientific Aids to Learn¬ 
ing. 

Dr. Bush, as chairman, is coordinating the work of 
the committee with that of other govenimentaJ and 
private agencies and is maintaining direct supervision 
over a limited number of problems. General Strong 
and Admiral Bowen are responsible for the mainte¬ 
nance of close working relationships between the com¬ 
mittee and the military services. Commissioner Coe is 


in charge of matters relating to inventions and patents 
and provides a direct connection between the com¬ 
mittee and the National Inventors Council. 

Dr. Tolinan is chainuan of the division dealing with 
armor and ordnance, Dr. Conant of the division deal¬ 
ing with c))e7nical })robJe 2 ns, Dr. Jewett of the division 
dealing with communication and transportation, and 
Dr. Compton is in charge of the work on detection, 
controls and instniments. 

Professor Charity C. Ijauritsen, of the California 
Institute of Technology, is vice-chairman of the divi¬ 
sion concerned with armor and ordnance. Those who 
have alreiidy accepted appointments to work on prob¬ 
lems with which that division deals include: 

P. H. Abolson, Carnegie Institution of Washington. 

Samuel K. Allison, University of Chicago. 

Ralph D. Bennett, the Maseachuaetts Institute of Tech¬ 
nology. 

Robert A. Becker, California Institute of Technology. 

L. V. Berkner, Carnegie Institution of Washington. 
Walker Bloakney, Princeton University. 

John E. Burchard, the Massachusetts Institute of Tech¬ 
nology. 

Donald S. Clark, California Institute of Technology. 

R. H. Crane, University of Michigan. 

J. A. Fleming, Carnegie Institution of Washington. 

Wm. A, Fowler, California Institute of Technology. 

Ralph E. Gibson, Carnegie Institution of Washington. 

B. H. Goddard, Clark University. 

George Kenneth Green, Carnegie Institution of Wash¬ 
ington. 

L. R. Hafstad, Carnegie Institution of Washington. 

C. N. Hickman, Bell Telephone Laboratories. 

J. C. Hubbard, the Johns Hopkins University. 

Emory Lakatos, Bell Telephone Laboratories. 

B. C. Meyer, Oornegio Institution of Washington. 

R. B. Roberts, Carnegie Institution of Washington. 

H, P. Robertson, Princeton University, 
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H- D. Smyth, Princeton Unlveraity. 

John P, Streib, Jr., OaUfornia Institute of Technology. 
John T. Tnte, University of Mitineflota. 

M. A. Tuvo, Carnegie Institution of Washington. 

Professor W. K. Lewis, of the Massachusetts Insti¬ 
tute of Techiioh>gry, and Professor Roger Adams, of 
the University of Illinois, are serving as vice-chair¬ 
men, under Dr. Conant, of the division dealing with 
chemical problems. Among those who are working 
with that division are the following; 

Homer Adkins, University of WisconBin. 

W, E. Bachmann, irniversity of Michigan. 

J. C. Bailar, Jr., University of IlliuoiB. 

G. P. Baxtt^r, Harvard University. 

Henry Bent, University of Missouri. 

Wni. Crowell Bray, University of (California. 

Weldon Grant Brown, University of Chicago. 

Arthur M. Buswell, University of IlUnoifl. 

II. M. Chadwell, Tufts College. 

E. W. Coinings, University of Illinois. 

G. O. Curmo, Jr., the Carbide and Carbon Chemicals 
Cur|)oratiou. 

Farrington Daniels, University of Wisconsin. 

Tonney h. Davis, the Massaclinsotts Tnstituto of Tech¬ 
nology, 

B. F. Dodge, Yalo University. 

B. 0. Elderfield, Columbia University. 

J, C. Elgin, Princeton University. 

Honry Eyring, Princeton University. 

W. C. Fernelius, the Ohio Htnte University. 

L, F. Fiosor, Harvard University. 

Wm. Francis Giauquo, University of California. 

Henry Gilman, the Iowa State Colhjge. 

C. 8. Hamilton, University of Nebraska. 

Henry B, Hass, Purdue University. 

A. L. Honne, the Ohio State University. 

Carroll Hochwalt, the Monsanto Chemical Company. 

T. K. Hognoss, University of C^iicago. 

Charles R. Hoover, Wesleyan University. 

O. L. Hougen, UniverMity of Wisconsin. 

C. C, Hurd, Northwestern University. 

J. R. Johnson, Cornell University. 

W. C. Johnson, University of Chicago. 

H. F. Johnstone, University of Illinois. 

F. G. Keyes, the Massachusetts Institute of Technology. 
Morris 8. Kharasch, University of Chicago. 

Walter Raymond Kirner, Carnegie Institute of Tech¬ 
nology. 

Q. B. Kistiakowsky, Harvard University. 

Isaac M. Kolthoff, University of Minnesota. 

O. A. Kraus, Brown University, 

Victor LaMer, Columbia University. 

Irving Langmuir, General Electric Company. 

W. M. Latimer, University of CaUfomia. 

P. A. Leighton, Stanford University, 

W. H. McAdams, the MassachusettB Institute of Tech¬ 
nology. 

W. L. McCabe, Carnegie Institute of Technology. 

Honcaii Macinnes, Ro^efeller Institute. 


0. 8. Marvel, University of lUinols. 

Thomas Midgley, Ethyl Gasoline Corporation. 

C. R. Noller, Stanford University. 

W. A. Noyes, Jr., the University of Rochester. 

Linus Pauling, California Institute of Technology. 

G. A. Richter, Brown Company. 

W. H. Rodebush, University of Illinois. 

W. 0. Sehumb, the Massachusetts Institute of Technology. 
T. K, Sherwood, the Massachusetts Institute of Tech¬ 
nology. 

J. H. Simons, Pennsylvania State CJolloge. 

G. B. L. Smith, Polytechnic Institute of Brooklyn. 

Gt^irge F. Smith, University of Illinois, 

L. I, Smith, University of Minnesota. 

Reston Stevenson, the City College of New York. 

Charles A. Thomas, Monsanto Chemical Company. 

Victor Howard Tnrkington, Bakolite Corporation. 

E. 8. Wallis, Princeton University. 

Archie James Weith, Bakolite Corporation. 

Albert Easton White, University of Michigan. 

F. C. Whitmore, Pemisylvania State College. 

Hobart H. Willard, University of Michigan. 

E. B. Wilson, Jr., Harvard University. 

M. L, Wolfrom, the Ohio Slate University. 

J. H. Yoe, University of Virginia. 

Don M, Yost, California Institute of Technology. 

Assifliing J)r. Jewett are three vice-chainnen—Dr. 
C. B, Jolliffe, of the Radio Corporation of America, 
in charge of communications; Hartley Rowe, of the 
United Fruit Company, in charge of transportation, 
and R. D. Booth, of the engineer)tig drm of Jackson 
and Moreland, in charge of electrical and mechanical 
problems. Those who are assisting in the work of that 
division include the following: 

Harry L. Bowman, DrexeJ Institute of Technology. 

O. E. Buckley, Boll Telephone Laboratories. 

Hallowell Davis, Harvard University. 

J. H. Dellinger, National Buronii of Standards. 

W. L. Everitt, the Ohio State University. 

Harvey Fletcher, Bell Telephone T^faboratories. 

J. A. Hutcheson, Westinghouse Electric and Manufactur¬ 
ing Company. 

L. F. Jones, Radio Corporation of America. 

Vorn O. Knudson, University of CaUfomia. 

Frank H. Moore, formerly with the Tennessee Valley 
Authority. 

A. F, Murray, consulting television engineer. 

Haraden Pratt, Mackay Radio Company. 

Dr. Alfred L. Loomis, of the Loomis Laboratories, 
is vice-chairman of Dr, Compton^a division. Those 
assisting in the work of that division include the 
following: 

Walter S. Adams, Mount Wilson Observatory. 

Kenneth T, Bainbridge, Harvard University. 

B. R. Beal, Radio Corporation of America. 

Harold H. Beverage, Radio Corporation of America. 

£. L. Bowles, the Massachusetts Institute of Technology. 
Ralph Brown, Bell Telephone Laboratories. 
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S. H. Caldwd]!, th€ MasBaehusetts Institute of Technology. 
K* XT. Condon, WoBtinghouse Electric and Manufacturing 

Company. 

Donald Cookeey, University of California. 

C. S. Draper, the Massachusetts Institute of Technology. 
E. W. Engstrom, Radio Corporation of America. 

W. 0. Evans, Westinghouse Electric and Manufacturing 
Company. 

T. C. Fry, Bell Telephone Laboratories. 

L. O. Grondahl, Union Switch and Signal Company. 
William W. IlanBen, Stanford University, 

G. B. Harrison, the Massachusetts Institute of Technology. 
Thomas II. Johnson, Franklin Institute. 

M. J. Kelly, Bell Tcle}>hone Laboratories. 

Paul Klopsteg, Central Scientific Company. 

Ernest O. Lawrence, University of California. 

Frank D. Lewis, Loomis Laboratories. 

George Metcalf, General Electric Company. 

J. P. Moliiar, the Massachusetts Institute of Technology. 
Philip McCord Morse, tho Massachusetts Institute of 
Technology. 

Edw'ard J. Poitras, the California Institute of Technology. 
Louis A. Turner, Princeton University. 

Warren Weaver, Rockefeller Foundation. 

H. Hugh Willis, Sperry Gyroscope Company. 

C. L. Wilson, Research Corporation. 

Serving on committ^jes reporting directly to the 
chairman or otherwise assisting the chairman are the 
followmg: 

J. W, Bwims, University of Virginia. 

Gregory Breit, University of Wisconsin, 

Lyman J. Briggs, director. National Bureau of Standards. 
T. H. Dillon (Colonel), Carnegie Institution of Wash¬ 
ington. 


Bos 0 Gunn, Navad Bwoorch Laboratory. 

H. Howard, the Massachusetts Institute of Tech¬ 
nology. 

p. B. Pegram, Columbia University. 

H. 0. Urey, Columbia University. 

Lloyd Sutton is serving on a Patent Advisory Com¬ 
mittee with Gomuiissinner Coe. 

With the exception of six who have obtained leave 
of absence froza their regular positions and who ai*e 
devoting full time to the work of the oommittee, all 
have volunteered their services on a part-time basis 
ivithout compensation. The committee has completed 
or has under negotiation approximately sixty contracts 
with industrial laboratories and universities for cany- 
ing out research on specific problems. 

According to Dr. Bush, the scientists and engineers 
of the United States have been most enthusiastic in the 
offer of their services. In addition, they have under¬ 
stood that it is not possible on short notice to make 
the most effective use of the skill and talent of thou¬ 
sands of persons, and they have been sympathetic with 
the program of the committee in accepting the services 
of individual scientists only as problems were brought 
into a form where their talents could most effectively 
be used. 

The task assigned to the committee by the Council 
of National Defense is that of correlating and support¬ 
ing scientific research on mechanisms and devices of 
warfare. It does not extend to such matters as food 
or medicine and health, i^or that reason the men 
selected to aid the committee will continue to be drawn 
largely from the fields of chemistry, physics and ongi- 
neeiing. 


SPECIAL ARTICLES 


THE LOGISTIC CURVE AND THE CENSUS 
COUNT OF 19401 

Eably in 1920 Pearl and INfed® published the results 
of fitting a logistic curve to the census counts of the 
population of the United States from 1790 to 1910, 
inclusive. At the time the computations were made in 
1919 tho results of tho census of 1920 were not avaU- 
able, and therefore were not and could not be included 
in the calculations. Soon after the onginal paper was 
published the notation was improved, and tlie curve 
took the definitive form, still, however, without the use 
of the 1920 count; 

197.27 

^ " 1 67 , 32 <!“ 0 *" 31 »» 

^ From the department of biolo|^ and the departmmit 
of biostatisticB (Paper No. 216) of the School of Hygiene 
and PubUo Health, Johns Hopkins Unlvorsi^, 

»R. Pearl and L. J, Beed, Prod, Nat, Acad, Soi,, St 
276-288, 1920. 


where y denotes calculated population in millions, and 
X time, in base units of one year. This curve (1) will 
bo hereinafter referred to as Logistic I. It is depicted 
graphically in Fig. 1 with the actual census counts of 
1920, 1930 and 1940 (preliminaiy figure) inserted as 
crossed circles connected by a dash line to indicate that 
in the derivation of equation (1) no census count after 
that of 1910 was used. 

Thirty years have elapsed since the last datum (the 
census count of 1910) available when the mure was 
calculated. It seems justifiable now to make a forUter 
examination of how the case goe.s, as was done in 1930.® 
The following tabulation givea-the facts. 

It thus appears that the forecast made by Logistic I 
missed the counted population by t6 parts m a th<Hh 
samd in excess in 1920; by .9.5 parts in a thomani^ 
defect in 1930, and by 37,3 parts in a thousand ^ 
cess in 1940. The error in 1940 is of perhnj^ about 

8 B, Pearl and L, J. Beed, Soeskc^, 72 : d91Mdl, 
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Fio. 1. TUc (*,enflua counts of the population of the United Btates from 1790 to 1940, inclusivo (given by circles). 
The smooth curve is the logistic of equation (1) titled to th (3 census counts from 1790 to 1910 inclusive. The broken 
lines show the extrapolation of the curve beyond th(^ data to which it was fitted. The dash portion from 1910 to 
1940 is the part of the extrapolation which has been tested by census counts (crossed circles) whi<!h have boon mado 
since the logistic was originally fitted. The dotted line shows the further extrapolation of the same curve. 


TABLK I 

I*Ol»UL.iTION OK CONTTNBNTAL TJMTKO STATBS (IN MILLIONS) 


A. As forecast by U. As counted 

Logistic I by the 

(data of 1790-1910). Census Bureau 


1920 , 
1930 . 
1940 . 


107.4 

122.4 
13U.3 


10B.7 

122.7 

131.4 


the same order of magnitude as that probably inherent 
in tlie count itself. But it is considerably larger than 
that made by the curve in either 1920 or 1930. 

In our earlier work with the logistic curve we have 
repeatedly emphasized (a) that it is a basic postulate 
of pie logistic theoiy of population growth that any 
Jbarticular population can be expected to eontinue to 
follow in its later growth the same logistic curve that 
it has followed in its earlier growth only if there has 
been no serious or cataclysmic alteration of the condi¬ 
tions (climatic, geological, biological, economic or so¬ 
cial) under, which its earlier growth has taken place; 
and (b) that if, and when, evideuoe appeared that 
indicated that substantial alteration of the conditions 
of growth had occurred a new logistic should, and 
would, be derived to take into account the new evi¬ 
dence. The census counts of 1920 and 1930 indicated 
n0 sueh cadence. Does the count of 19^f We do 


TABLE II 

Thb Population ok tub Unitbu Btatbh ; (A) As Counted 

IN OFFICIAL CBNSUBBS ; (B) ACCOIIDINO TO LOOISTIC H; 
(C) ACCORD!NO TO LOOISTIC I. (Al.L POPULATIONS 

ARB IN Millions of Persons) 


Year 

A 

Observ’ed 

B 

jjogistic n 

C 

Logistic I 

B-A 

C-A 

Lower 






“W 

.... 

.000 

.210 

.000 

.239 



1720 

» » • » 

.390 

.440 



1740 


.768 

.833 



1700 


1.438 

1.553 



1780 


2.718 

2.887 



1790 


3.730 

3.929 

- .199 

,666 

IfiOO 

5.308 

5.108 

5.336 

- .200 

+ .028 

1810 

7.240 

6.974 

7.228 

- .266 

- .012 

1820 

9.638 

9,487 

0.757 

- .151 

+ .11.9 

1830 

12.806 

12.840 

13.109 

- .026 

+ .243 

1840 

17,069 

17.260 

17,606 

+ .191 

+ .437 

18B0 

28.102 

22,997 

23.192 

- .195 

,000 

1860 

31.443 

30.294 

30.412 

- 1.149 

--1.031 

18T0 

38.558 

30.342 

39.372 

+ .784 

+ .814 

1880 

60.156 

50.209 

50.177 

+ .053 

+ .021 

1890 

62,948 

62.775 

02.769 

~ .173 

- .179 

1900 

75,995 

76.684 

70.870 

+ .089 

+ .875 

1910 

91.972 

91,352 

01.972 

- .620 

*000 
+ 1.683 

1920 

105.711 

100.053 

107.894 

+ .342 

1980 

122.775 

120.054 

122.397 

- 2.721 

- ,378 

1940 

131.410 

132.766 

136.818 

+ 1.346 

+ 4.908 

1950 


143.779 

148.078 


1960 


152.986 

160.230 



1970 


100.430 

167.945 



1980 


166,205 

174.941 



1990 


170.820 

180.437 



2000 


174.250 

184.676 



2020 


178.751 

100.341 



2040 


181.205 

193.509 



nom 

2080 


182.622 

106.240 




183.221 

196.337 



2100 


183.690 

196.681 



Upper 

asympt 


184.000 

197.274 

.... 

.... 
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Fio. 2. Logistic curve II (Binootti curve) fitted to the cgiwub counts (circles) of the population of tUu United 
States from 1790 to 1940 inclusive. 


not know, and shall not know until the count of 1950 
gives some indication as to whether the discrepancy 
between theory and observation in 1940 is merely a 
minor fluctuation that will be compensated for in the 
next ten years, or marks instead tlie beginning of a 
different trend of the curve. 

But in the meantime, in part ns a t^ken of good faith 
relative to our past promises, we have computed a now 
logistic curve (Logistic II), using the method of suc¬ 
cessive least square approximations,* to the history of 
the growth of the population of the United States, in¬ 
cluding all the recorded data from 1790 to 1940 inclu¬ 
sive. The results are set fory^in Tabic II, and Fig. 2. 
The equation of this new logistic (Logistic II) is: 

184.00 

^ H-66.69^»-o■o323• 

The constants K and C in (2) are smaller than in 
(1) by amounts that are respectively 6.7 and 0.9 per 
cent, of their values in (1). The constant r is Iwrget 
in (2) than in (1) by 2.9 per cent, of its value in (1). 
From Table II the following root mean square devia¬ 
tions are computed 

JMzAy = JE^=.8805 
\ 16 \ 16 

ll£EI)!=:./1^.1.3669 
16 \ 16 

*R, Pearl, ** Introduction to Medic al Biometry and 
Statistics. *' Third Edit. Chapter XVIII passim, Phila¬ 
delphia; W. B. Saunders Company, 1940. 


It is plain that either of the two logistics fits the 16 
observed populations very well, considering that each 
is only a three constant cuxwe. But as to which makes 
the better forecast of the population to be counted in 
1950 we are not prepared to say at this time. We 
hope to make a statement on the point in 1950. 

Haymonp Pearl'' 
LowEiiL J, Rekd 
Joseph F. Kish 

School or Hygiene and Public Health, 

The Johns Hopkins UNivEasiTY 

THE HEPARINS OF VARIOUS MAMMALIAN 

SPECIES AND THEIR RELATIVE ANTI¬ 
COAGULANT POTENCY 

Ok the basis of studies of impure beef heparin 
Jorpes' postulated that heparin is a mixture of mucoi- 
tin polysulfuric acids, the anticoagulant action of 
which is dependent on the sulfate groups, the potency 
increasing with increasing sulfur content. The isola¬ 
tion of the crystalline barium salt of heparin by 
Charles and Scott® has made it possible to prepare 
large amounts of the pure anticoagulant. Working 
with samples of this crystalline material isolated from 
different tiasues of the ox, Charles and Todd* could 

6 Professor Pearl died oa November 17. 

1 Jorpea, Sioehem, Jour,, 29: 1817, 1936; ibid,, 33; 47, 
1938. 

a Charles and Scott, Bhohem, Jour,, 30: 1927, 1986. 

» Charles and Todd, BiocHem, Jour,, 84: 112, 1940. 
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find no evidence of the heterogeneity claimed by 
Jorpes. Similar findings have been reported by 
Jaques and Waters* for the crystalline barium salt of 
heparin isolated from the blood of dogs in anaphylac¬ 
tic shock. 

The latter authors reported that crystalline heparin 
isolated from dog tissue has a much greater anticoagu¬ 
lant potency than that from beef, suggesting a species 
difference. More recently, heparin has been isolated 
as the crystalline barium salt from pig and from sheep 
lung, and tliese also have been found to differ in 
potency. The potencies of samples of crystalline 
heparin isolated from the four species are listed in 
Ta!)le I. The anticoagulant in each case was purified 

tahi^k 1 

THK ANTl(’(M(JirLANT Poi RNCY ANU SULFra C’ONTMNT OF 
llRCAHINH FROM DlFFBRIlNT HpECIKS* 


Pote ncy 8, content 

u/m^' % 


Dog . 2^0 10.8 

Ox . 100 10.8(a) 

Pig . 44 10.4 

Sheep . 23 11.6 


* In eiich cnaf tiu? rKUeiioy ropurlod 1 h for the alr dried crys- 
talllne barium wait, while the sulfur coment is for the mhux* 
sample after removal of the water of crystaUlzatlou (about. 
10 per cent). 

and ciyatallized as described by Charles and Scott. 
The potency w'as detennined by comparison with a 
standard preparation of pure beef heparin, using a 
modification of the Howell method. It is evident that 
heparin isolated from different species varies greatly 
in potency; ue., different heparins occur in different 


species. The barium salts of the various heparins all 
crystallize in the typical rosettes and sheaves described 
for beef heparin by Charles and Scott and apparently 
require almost identical conditions for crystallization. 
It is rare for a biological substance to show such widely 
differing activity in different species without a corre¬ 
sponding variation in crystalline structure. 

The sulfur contents of the various heparins are also 
shown in Table I, While there are minor variations 
in these values, there is no correlation between the 
potency and sulfur content of these heparins. For 
example, as previously reported by Jaquea and Waters, 
the sulfur content of dog heparin is no greater than 
that of the heparins from otiier species, although its 
I)otency is 2J times that of the beef and 10 times that 
of the sheep hepariu. Furthermore, iii the 4 mam¬ 
malian species studied, ^oep heparin has the highest 
sulfur content iuid lowest potcu(*y. IIouoc, although 
removal of the sulfur inactivates heparin (Charles and 
Todd), the verj^ high anticoagulant activities of the 
crystalline material from dog, beef and pork tissue 
must be due in part to factors other than the high 
sulfur content. 

Investigations in these laboratories support the con¬ 
clusions of Ciiarles and Todd that the heparin in any 
one species is a chemical individual. It is evident, 
however, that different hepanns are found in different 
species. 

L. B. Jaques 

DErARTMKNT OF PllYSlObOOY, 

Connaught LADOttAToaiEs, 

UNmcRsiTT OF Toronto 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


ELECTRO-FOLIAR DIAGNOSIS 

While investigating the alkalinity of grtH^nhouse 
soils, caused by the use of hard water, and its relation¬ 
ship to chlorosis in plants, especially the role of iron 
and manganese as a cause of the chlorosis, the idea 
occurred that perhaps qualitative or semi-quantitativo 
spot tests for these elements could be obtained by 
^ el^trolyzing tlie leaf tissue and catching the remov¬ 
able ions in chemically treated filter papers. Accord- 
ingly» a suitable form of the well-known electrolysis 
apparatus was improvised which includes a common 
table clamp to hold the plant leaves, filter papers and 
electrodes, a 45-volt B-battery, a nickel crucible cover 
for the cathode, and a li-inch platinum disk for the 
anode. The general features of the apparatus are 
tthown in Fig. 1. 

The following technique was found suitable for the 
determinations: A plant leaf was perforated over an 
area of about four square centimeters by placing it 

♦Jaques and Waters, Amer. Jour. Physiol., 120: 389, 
1040. 


on the convex side of a watch gla.ss and tapping it 
with the teeth points of a fine comb. The perforated 
leaf was tlicn laid between two nmnll filter papers, 
which were saturated previously with a dilute acetic 
acid solution, and the whole then placed belw(jen the 
electrodes. After clamping the electrodes firmly to¬ 
gether between insulators, and with suitable electrical 
connections, the currtmt was passed through the leaf. 
Perforating the loaf in the manner described, and 
saturating the filter papers with an acid or salt solu¬ 
tion, lowers the electrical resistaui^e of the whole con¬ 
siderably and thus increast^s the efficiency of the elec¬ 
trolysis. Two minutes’ time for current passage gave 
good tests for nitrates, phosphorus, iron and man¬ 
ganese in certain coses. Obviously, the proper kind 
of electrodes, current strength, chemical treatment of 
the filter papers and other experimental conditions to 
use will depend on the special tests to be made with 
the apparatus. In all oases, however, the filter papers 
must be free from the ions under test. 
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The method is susceptible to various modifications. 
An important feature in its operation is the short 
distance of travel of the ions from the leaf to the 
papers, which reduces the time period required for a 
determination. Several papers may be used together 
when it becomes necessary to separate the testing 
operations, and one or more leaves may be taken 
depending on the amounts of the ions required for the 
tests. Paraffin rings on the papers confine the prod¬ 
ucts of an electrolysis. Micro-cells may be formed by 
means of thin rubber gaskets, Black papers help to 
better identify white precipitatatf or light colored crys¬ 
tals under the microscope. Other modifications of 
technique may be necessary for special applications of 
the method. 

Many important tests can be made with the method, 
and it should find a general application. In the field 
of soil fertility, diagnosis, problems pertaining to 
either deficient or excess plant nutrients, or to other 
chemical components of the soil, may be studied by 
means of rapid determinations of ions in the leaves 
of plants grown on the soil. Ele.ctroIysis of plant 
leaves should give information about the chemical 
processes and the physico-cheriiical states of the ions 
in the plant not obtainable by means of total analysis, 
the common method. Another possible use of the 
method is for the rapid detection of selenium, cyanide, 
arsenic, aluminum or other toxic substances which 


may be present in plants that have grown on eertain 
soils. 

Data are being collected for a more complete publi¬ 
cation dealing with the application of the method to 
some phase of the general project as stated above. 

C. H. Spuhway 

Michigan State College 

A SIMPLE "LIVE” TRAP 

An ordinary spring mouse trap is fastened on top 
of a cigar box and strings tied at A and E (see Pig. 
1). The hook at 0 is baited and a paper clip D is 



Fio. 1. 


fastened to the end of the second string to hold open 
the lid of tlie box (placed upside down). A strong 
rubber band, B, is then placed around the box and the 
trap on top is set in the usual manner. When the 
prospective animal nibbles the bait at C the spring 
pulls the prop D and the rubber band quickly closes 
the box. 

This type trap has been found satisfactory for 
small mammals sUch as field mice. By employing a 
larger box and modifying the bait hook it should be 
useful for larger animals. 

If there is danger of surrounding twigs and grass 
springing the trap prematurely, a guard can be con¬ 
structed of fine mesh window screen. Total cost per 
trap is approximately 5 cents plus 10 minutes* time 
for construction. 

M. W. Johnson 

Duke Univbesity 
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THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

PRELIMINASY ANNOUNCEMENT OF THE PHILADELPHIA MEETING 

Edited by Dr. F. R. MOULTON 

PERMANENT SECRETARY 


Thb one hundred seventh meeting of the associa¬ 
tion will be held in Philadelphia from next December 
27 to January 2, inclusive. The association was born 
in Philadelphia on September 20, 1848, and the com¬ 
ing meeting will be its sixth meeting in the city of its 
birth. 

The march of progress of the association and of 
science is measured roughly by the following data 
ooncerairig the six Philadelphia meetings, the regis¬ 
tration and the number of papers at the approaching 
meeting being necessarily estimates. The stated mem¬ 
bership of the association in 1940 is as of September 
30. 

Year Beglstratiou Papers Read Membership 

1648. .. 60 461 

1664 . 1,261 805 1,681 


1004 . 

890 

224 

4,041 

1914 . 


774 

8,326 

1626 . 

3,181 

1,449 

14,366 

1040 . 

4,000 

2,200 

21,067 



Registration 



Registration headquarters will be in Convention 
Hall, about a block from the major buildings of the 
University of Pennsylvania where more than half of 
the general addresses and scientific sessions of the 
meeting will be held. Branch registration desks will 
be located in the Bcllevue-Stratford and Benjamin 
Franklin Hotels. A visible directory of all registered 
persons and thoir Philadelphia addresses will be avail¬ 
able throughout the meeting at the Bellevue-Stratford 
Hotel. 
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Eaol> person registering will receive a General Pro¬ 
gram o£ the meeting, a book of more than 300 pages 
which will contain complete information concerning 
hotel headquarters for all sections and societies, a 
schedule of dinners and luncheons, announcements of 
entertainments and social features, a brief description 
of the science exhibition, complete scientific programs 
of all sections and societies, an index of all persons 
appearing on the programs, etc. Each person regis¬ 
tering will receive also a badge of admission to all 
general sessions and to all programs of tecbnicai 
papers. Admission to certain functions, such as the 
Biologists' Smoker, will be limited to those having 
registration ha<lgeB or registration cards. 

HOTKnS AN1> Kkadquaktees 

Oenaral Headquarters: Bellevue-Stratford Hotel. 

Headquarters of the Hcctions of the Association and of 
the aftUitttcd societios meeting with the Association in 
Philadelphia are as follows: 

Bellevue-Stratford, Broad and Walnut Sts.: All sections 
of the Association exeiq)t B, C, D, F, G, H, and O, Associa¬ 
tion of Symbolic Logic, American Society of Parasitolo¬ 
gists, American Science Teachers Association, Society of 
the Sigma Xi, Phi Beta Kappa, Pi Gamma Mu, Gamma 
Alpha, Sigma Delta Epsilon, Metric Association, Amer¬ 
ican Philosophical Association, Bosearch Council on Prob¬ 
lems of Alcohol, American Association of Scientific Work¬ 
ers. *fiates: with bath—single, $3,50-$6; double, $5-^8, 

Adetphia, 13th and Chestnut Sts.; Ecological Society of 
America, Limnological Society of America, Society of 
American Foresters. Bates: with bath—single, $3.50-$5; 
double, 

Benjamin Franklin, 9th and Cliestnut Sts.: Sections on 
Physics, Zoological Sciences, Botanical Sciences and Agri¬ 
culture, American Physical Society, American Association 
of Physics Teachers, Sigma Pi Sigma, American Society 
of Zoologists, American Association of Economic Entomol¬ 
ogists, Entomological Society of America, Botanical So¬ 
ciety of America, American Society of Plant Physiolo¬ 
gists, American Society of Natura^ts, Genetics Society 
of America, American Microscoiircal Society, Sullivant 
Moss Society, American Fern Society. Bates: with bath 
—single, $3.50 up; double, $5 up. 

Normandie, 36th and Chestnut Sts.: American Society 
for Horticultural Science, Potato Association of America, 
American Meteorological Society. ^Bates: with bath— 
single, $3 up; double, $6 up. 

Philadelphian, 39th and Chestnut Sts.; American Phyto- 
pathologica) Society, Mycological Boeioty of America. 
Bates: with bath—single, $2.60-$6; double, $4-$8. 

BiU'Carlton, Broad and Walnut Sts.: Section on Chem¬ 
istry, American Nature Study Society. *Batea: with 
bath—single, $3.50“$5; double, $d-$10. 

Bohert Mortis, l7th and Arch Sts.: Section on Astron¬ 
omy, American Astronomical Society, National Associa¬ 
tion of Biology Teachers. Rates: with bath—single, 
$2.6&-44; double, $4-$6. 

Stephen Oirard, 2027 Chestnut St.; Beetion on Anthro- 


polbgy, Amerkan Anthropological Asaociation. Bates; 
wi^ bath—Sin^e, $2.50-18.50; double, $4r-$6. 

OxHisa Hotels m Philadslpbia 

Barolap, Bittenhouse Square, E.: Bates; with bath- 
single, $4.50-$8; double, $7~$]0. 

Belgravia, 1811 Chestnut St.: Bates; with bath—$iugle, 
$3-$4; double, $6-$8. 

Brake, 1512 Spruce St.: Rates: with bath—single, 
$3.50-44; double, $6-47. 

Afe^lpin, 10th St. at Chestnut: ’^Rates: with bath— 
single, $2.26-42.76; double, $4-$5. 

Bittenhouse, 22nd and Chestnut Sts.: ^Hates: with bath 
—single, $2.50 up; double, $3.50 up, 

8t. James, 13th and Walnut Sts.: Rates: with bath— 
single, $2.75“$4; double, $4.60-$6. 

Spruce, 13th and Spruce Sts.; Bates: with bath—single, 
$lJ5-$2.60; double, $2.60-$3.75. 

Splvania, Juniper and Locust Sts.; Bates: with bath— 
single, $3-$5; double, $5-$7. 

Tracy, B6th St. above Chestnut: •Rates; with batli— 
single, $2-$2.50; double, $3-3.50. 

Walton, Broad and Locust Sts.: •Ratos: with bath— 
single, $2.50-$4; double, $4-48. 

Warburton, 20th and Sansom Sts.: *Bate8: with bath— 
single, $3; double, $5. 

Warwick, 17th and Locust Sts.: Bates: with bath— 
single, $4.50-$5.50; double, $7-$8. 

Wellington, 19th and Walnut Sts.: Rates: with bath— 
single, $445; double, $^$8. 

Transpoktation 

Philadelphia is readily accessible by railroads, 
planes and buses. Holiday rates will probably be in 
effect on all railroads during the period of the meet¬ 
ing. Information respecting these special reduced 
rates should be obtained from local agents of the trans¬ 
portation companies. 

The regular (not reduced) round-trip railway and 
airplane fares to Philadelphia from representative 
cities are os follows: 

Railroad fare Pullman faro Airplane fare 


Atlanta . $36,70 $12.10 $ 78.80 

Boston . 21,00 5.30 29.30 

Chicago . 44.70 11.60 72.26 

Cleveland . 27.50 6.30 41.76 

Minneapolis .. 63,05 IQM 99.76 

New Orleans ... 58.t»0 18.90 125.10 

St. Louis . 62.30 14.20 87.66 


By special arrangement, the Yellow Cab Company 
of Philadelphia will have on sale at the various hotels 
strips of four tickets for $1.09 which will be honored 
between any centrally located hotel and the tJinVersity 

* Hotel has single and double rooms without bath. The 
Y.M.C.A., 1421 Areh Street, can provide rooms without 
bath for men only or for mamed co^os. A small 
her of rooms ore ayailablo at Y.W,0 jI.*, Oroser 
2039 Cherry Street, and at the Central jSraiich, 1890 Ajndi 
■Street*' 








or Cotiveivkidn HitU, ^ fare for one 
jGM^oh beingr two tiokeU and for more than one per- 
eon one ticket eadi. The Philadelphia Rural Transit 
CoiUpahy will provide bus service ov^r a route of easy 
ncoess from all central city hotels at a round-trip fare 
of 25 cents on special schedules to meet the varying 
demands of those attending the seieiitidc sessions that 
will be held at tbe University of Pennsylvania. In 
addition, street cars out Walnut Street go on Wood¬ 
land Avenue near the principal buildings of the uni¬ 
versity. The walking time from the Bellevue-Strat¬ 
ford Hotel to Irvine Auditorium, near the center of 
the university buildings, is about 30 minutes. 

Opficul Meetings 

The Executive Committee of the Council will meet 
at 4: 00 p.m. on Thursday, December 26, in the per- 
jnanont secretary’s rooms in the Bcllevue-Stratford 
Hotel, and thereafter as it shall determine. 

The Council of the association will meet at 2; 00 p.m. 
on Friday, December 27, in the Junior Room of the 
Bellevue-Stratford Hotel, and thereafter as it shali 
determine. 

The Academy Conference will be held on Friday, 
December 27, in the Junior Room of the Bellevue- 
Stratford Hotel at 3:30 p.m., or immediately after 
the adjournment of the council. The conference will 
be followed by a comf)limentary dinner to one repre¬ 
sentative of each affiliated academy and to designated 
representatives of the association. Since the address 
of the retiring president will be delivered on the same 
evening, the dinner will begin at 6 o’clock. 

The Secretaries Conference will begin with a dinner 
in the Bollevue-Stratford Hotel at 6 : 00 p.m. on Sun¬ 
day, December 29, and will be followed by the discus¬ 
sion program. 

Annual Scienck Exhibition 

The annual science exhibition will be held in Con¬ 
vention Hall from 10:00 a.m. on Friday, December 
27, to 1:00 P.M. on Tuesday, December 31. In gen¬ 
eral, the etxiiibition will be open from 10 a.m. until 
< P.M., but on Friday it will be open until 8 p.m. bo 
ibgt it may be conveniently yiaited before the presi¬ 
dential address of Dr. Walter B. Cannon, which will 
be delivered in the Auditorium of the same building. 

Qbnbral SicasiONS 

All evening general seasions, except the address of 
Dr. Walter B. Cannon, will be hdd in Irvine Audi¬ 
torium, which is located at the northwest comer of 
jSpruae and 34th Streets, on Bie grounds of the Uni- 

V 8; 15 P*M.> Dr. Widter 
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ogy in Harvard Medical School, will deliver his ad¬ 
dress as retiring president of the American Associa¬ 
tion for the Advancement of Science on “The Body 
Biologic and the Body Politic.” 

On Sunday, December 29, at 8:16 p.m., Walter 
Lippmann, author, editor and columnist, will deliver 
the sixth annual Phi Beta.Kappa lecture in Irvine 
Auditorium. 

On Monday, December 30, at 4: 30 p.m., Dr. Ed¬ 
mund E«ra Day, president of Cornell University, will 
deliver the second annual Phi Kappa Phi address in 
Irvine Auditorium on “The Discipline of Free Men.” 

On Monday, December 30, at 8:15 p.m., Dr. Anton 
Julius Carlson, emeritus Frank P. Hixon professor of 
physiology in the University of Chicago, will deliver 
the nineteenth annual kMsture under the joint auspices 
of the American Association for the Advancement of 
Science and the Society of the Sigma Xi. The subjwi 
of Dr. Carlson’s lecture is “Science versus Life.” 

Entertainment, Luncheons and Dinners 

The Local Committee will hold a reception for the 
officers and members of the association and their 
guests in the Boll R-t>om in Convention ILill, iinme- 
<liateiy following the address of Dr. Walter B. Can¬ 
non on Friday evening, December 27. 

The Local Entertainment Committee is planning a 
tea and music for registrants at the meeting from 
.3:30 to 6:00 on Sunday afternoon, December 29, in 
Exhibition Hall, 

Tlie American Society of Naturalists, in coopera¬ 
tion with other biological societies and with the asso¬ 
ciation, will hold Uie Annual Biologists’ Smoker at 
9:30 P.M. on Monday,, December 30. Admission to 
the smoker will be limited to persons registered for 
the meeting. 

Section on Physics, the American Physical Society 
and the American Association of Physics Teachers 
will hold a joint dinner on December 27. 

Sigma Pi Sigma will hold a luncheon on Friday, 
Deoembor 27. 

Section on Chemistry will hold a dinner on Friday, 
December 27. 

Section on Astronomy and the American Astronom¬ 
ical Society will hold a joint dinner on Tuesday, De¬ 
cember 31. 

Section on Geology and Geograpliy will hold a 
smoker at Bryn Mawr College on Saturday, Decem¬ 
ber 28, under the auspices of its Department of 
Geology. 

Section on Zoological Sciences and the American 
Society of Zoologists will join in tbeir annual dinner 
for all aoologiats on Tuesday, December 31. 

The American Association of Economic Entomolo- 
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gists and the Entomologiool Society of Amefrica ivill 
hold their annual entomologists’ dinner on Saturday, 
December 28. 

The American Society of Parasitologists’ luncheon 
will be on Tuesday, December 31. 

Section on Botanical Sciences and affiliated socie¬ 
ties will hold the annual dinner for all botanists on 
Tuesday, December 31. 

American Phytopathological Society’s annual din¬ 
ner will be on Saturday, December 28. 

American Society of Plant Physiologists will hold 
its annual dinner on Monday, December 30. 

The Ecological Society of An)erica’s annual dinner 
will be held on Saturday, December 28. 

The Genetics Society of America will hold its an¬ 
nual luncheon on Tuesday, December 31. 

The Section on Anthropology and the American 
Anthropological Association will join in a dinner on 
Saturday, December 28. 

The Sections on Psychology and Education will 
hold a joint dinner on Monday, December 30, 

The Subsection on Dentistiy of the Section on Med¬ 
ical Sciences will hold a luncheon on Saturday, Decem¬ 
ber 28. 

Pi Gamma Mu will hold its annual luncheon on 
Tuesday, December 31. 

Sigma Delta Epsilon will hold a luncheon for all 
women in science on Friday, December 27. 

Skctiox and Society Programs 

In addition to the 15 sections of the association, 
about 40 affiliated and associated societies will par¬ 
ticipate in the meeting. The programs of some of the 
sections and participating societies are not yet avail¬ 
able. 

The Section on Mathematics and Affiliated Societies 
{Dec. 27-^S) will hold sessions on Friday morning 
and afternoon and a joint session with tlie Association 
for Symbolic Ijogic and the E^ern Division of the 
American Philosophical Association on Saturday 
morning. 

The Section on Physics and Affiliated Societies 
{Dec. 26-30). The program of the American Physi¬ 
cal Society will begin on Thursday morning, Decem¬ 
ber 26. The Section on Physics, the Section on Geol¬ 
ogy and Geography and the American Physical So¬ 
ciety will hold a joint session on Friday morning on 
**Some Api>lications of Physios to the Earth Sciences.” 
Papers will be read by L. Don Leet, Chester R. Long- 
well, William D. Urry and Robert E. Horton. On 
Friday afternoon the section will hold a joint session 
with the American Physical Society and the American 
Association of Physios Teachers, at which John 
Zeleny, president of the American Physical Society, 
will deliver an address on “Ions as Gases,” and Ernest 


0. Lawrence, retiring vice pTeaident for the fiootion 
on Physios, will speak on Higher Energies.” The 
third paper of the session will be by Robley D. Evans 
on **Applications of Nuclear Physics.” On J'riday 
evening the section and the two affiliated societies will 
have a joint dinner at which the Duddell Medal of the 
Physical Society of London will be presented by the 
British Ambassador, Lord Lothian, to Ernest 0. 
Lawrence. 

On Saturday morning the American Association of 
Physics Teachers will hold a session for contributed 
papers on ^‘Demonstrations and Laboratory Equip¬ 
ment”; and in the afternoon a session for invited 
papers on “Medical Physics.” On Sunday the society 
will visit the annual science exhibition in Convention 
Hall and the laboratories of physics of Bryn Mawr, 
Haverford and Swarthmore colleges. 

On Monday morning the American Association of 
Physics Teachers will hold a joint st'ssion with the 
American Science Teachers Association for the presen¬ 
tation of the Oersted Medal and for witnessing a 
demonstration lectnre on television. On Monday 
afternoon the society will hold a session for the pres¬ 
entation of contributed papers on the method and 
the philosophy of teaching and on related subjeoU. 

The Section on Chemistry (Dec. 27-30). The pro¬ 
gram of the section will consist of two sessions on 
each of thre«3 days—Friday, Saturday and Monday. 
On Friday the program will be n syinposium on “Or- 
ganometallie Comi)Ound8,” which will be introduced 
by Henry Gilman, retiring chairman of the section. 
Other participants will be Avery A. Morton, Edgar 
C. Britton, A. V. Grosae, Charles P. Smyth, Robert 
A. Kehoe and George Calingaert. Following the din¬ 
ner of the section in the evening, Dr. Gilman will de¬ 
liver his address as retiring vice president of the asso¬ 
ciation on “Some Biological Applications of Organo- 
metallic Comx)ounds.” 

At the sessions on Saturday a grouj) of invited and 
carefully selected contributed papers will be pre¬ 
sented, the first of which will be on “Sulfathiozolc and 
Sulfapyridine,” by George W. Raiziss, of the Abbott 
Dermatological Research Laboratories, 

On Monday, under the leadership of C. A, Browne, 
of the U. S. Department of Agriculture, the program 
will be a symposium organized in commemoration of 
the hundredth anniversary of the publication of 
Liebig’s celebrated book on “Organic Chemistry in its 
Applications to Agriculture and Physiology,” and 
presented at joint sessions with the Section on Agri¬ 
culture. The several participants in this symposium 
will present the influence of Liebig and his pupils on 
various branches of agricultural science, such as soils, 
fertilLEers, plant physiology, enzymobgy, crop pro¬ 
duction and animal nutrition, and their present states. 
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It m expected that the papers of this symposium yriH 
be of Buoh a high order of merit that they will be pub¬ 
lished the association as a monograph. 

All meetings and functions of the section will be 
held in the Ritz-Carlton Hotel. Sessions will be ar¬ 
ranged BO that it will be convenient for the members 
to visit the science exhibition and to attend some of 
the general addresses. Chemists who are not members 
of the association may attend the sessions of the sec¬ 
tion by paying the registration fee of one dollar. 

The Section on Astronomp and the American Astro¬ 
nomical Society {Dec. 30-31). The section will hold 
joint sessions with the American Astronomical So¬ 
ciety throughout Monday and Tuesday at the Frank¬ 
lin Institute. At the close of the ses.sion on Monday 
afternoon there will be an ofidcial welcome at tlie Uni¬ 
versity of Pennsylvania and a tea at the Flower Ob¬ 
servatory, followed by a visit to the Cook Observatory. 
On Monday evening there will be a special demonstra¬ 
tion at the Fels Planetarium and an inspection of the 
Astronomical Section of the Franklin Institute. 

Tuesday will be devoted to sessions for the presen¬ 
tation of papers. The address of Everett I. Yowoll, 
chairman and vice president for the Section on As¬ 
tronomy, will be on '^Motions of the Stars.” On 
Tuesday evening the section will join with the Amer¬ 
ican Astronomical Society in its annual dinner. 

The Section on Geology and Geography {Dec. 
27-30) will hold eight sessions, starting on Friday 
morning and ending on Monday afternoon. The pro¬ 
gram of the first session will be a joint symposium by 
the Section on Geology and Geography, the Section 
on Physios and the American Physical Society on 
"Some Applications of Physics to the Earth Sciences." 
On Friday afternoon there will be a session on the 
geology of the Atlantic Coastal Plain, with a series of 
papers on the Cretaceous-Tertiary problem. 

In joint sessions with the Geological Society of 
America, the section will devote Saturday and Sunday 
to "Appalachian Geology.” A special feature will be 
a symposium on "Igneous Phenomena in the Appa¬ 
lachians,” an'anged by the Philadelphia Geological 
Society. In connection with this symposium Harry 
H. Hess, retiring president of the society, will deliver 
an address on "The Appalachian Peridotitc Belt.” 

The retiring chairman of the section, Kirk Bryan, 
will deliver his vice presidential address at Bryn Mawr 
College on Saturday evening, on "The (Jeologic An¬ 
tiquity of man in North America.” At the conclusion 
of Dr. Bryan's address, there will be a smoker under 
the auspices of the Department of Geology of Bryn 
Mawr College. 

Monday has been set aside for a joint meeting with 
the Association of American Geographers. The pro¬ 
gram will include a few general papers, but will be 


concerned primarily with the geography of national 
defense* Special map exhibits are being arranged to 
iUustrate this topic, na well as the historical develop¬ 
ment of the Philadelphia district. There will also be 
an exhibit of areal photographs and mosaics, with 
special reference to the Atlantic Coastal Plain. 

The Section on Zoological Sciences {Dec. 31) will 
hold a business meeting on Tuesday noon and a joint 
dinner with The American Society of Zoologists on 
Tuesday evening, at which Leon J. Cole, vice president 
for the section, will deliver his retiring address on 
"Each after His Kind.” 

The American Society of Zoologists {Dee. 30-31, 
Jan. 1), on Monday afternoon, will hold a special 
joint session with The Ecological Society of America 
on "Population Problems in Protozoa,” at which six 
papers will be presonttKl, the speakers being Lorande 
L. Woodruff, 0, Evelyn Hutchinson, Richard P. Hall, 
Willis Johnson, W. H. Taliaferro and W. C. Alice, 

A second special session will be held on Tuesday 
morning on "The Endocrine Control of the Mam¬ 
malian Reproductive Cycle,” at which papers will be 
read by Frederick L. Hisaw, William C. Young and 
Edwin B. Ast wfX)d. 

A third special program will be presented at a joint 
session with The American Society of Naturalists on 
Wednesday afternoon on "Experimental Control of 
Development and Differentiation.” The large general 
programs of the society of 300 or more papers will be 
fUTanged under its various sections as usual. 

American Association of Economic Entomologists 
and The Entomological Society of America {Dec. 27- 
30). In addition to sessions for the presentation of 
general papers, the societies, on Friday afternoon, will 
join in a symposium on "The Breeding of Cultivated 
Plants Resistant to Insect Attacks.” The partici¬ 
pants include R. 0. Siielling, J. G. Bigger, C. M. Pack¬ 
ard, S. F. Bailey and K. H. Painter. On Saturday 
evening the societies wdll join in their annual dinner. 

Harry S. Smith, president of the American Asso¬ 
ciation of Economic Entomologists, on Friday morn¬ 
ing will deliver his presidential address on "The Seg¬ 
regation of Insect Populations into Races and its Sig¬ 
nificance in Applied Entomology.” 

R. E. Snodgrass will deliver the annual public ad¬ 
dress of The Entomological Society of America on 
Friday evening, his subject being "The Evolution of 
tlie Arthropods.” On Monday morning the society 
will hold a joint session with the Ecological Society of 
America on "Insect Ecology.” 

The American Society of Parasitologists {Dec. 30- 
Jm. I) is one of the sponsors of the synjposium on 
"Human Malaria” (Section on Medical Sciences). On 
Tuesday morning David H. Wenrich, pi'eeident of the 
society, will deliver an address on "The Morphology 





of Boloe Protosoan Paraaitaa iu Eolation to Micro- 
todmiqne/' The society wilt hold a luncheon on Tues¬ 
day noon and a demonstration program of 31 papi^ra 
will be presented on Tuesday afternoon. The pro- 
gram^ consisting of 77 papers and domonstrations, is 
the largest iu the history of the society. 

The Section on Botanical Sciences and AfflUated 
Societies {Dec. 28). On Saturday afternoon the sec¬ 
tion will hold a joint session with its affiliated socie¬ 
ties, the program of which will consist of the address 
of the retiring vice-president for the section, Noil E. 
Steven>s, and of invited papers. The title of l)r. 
Stevens’s address is ‘‘Botanical Research by Unfash¬ 
ionable Technics.” The invited papers are “Com¬ 
parative Studies on the Struettire of the Shoot Apex 
in Seed Plants,” by Adriauco S. Foster, “Plants and 
Exchangeable Calcium of the Soil,” by William A. 
Albrecht, and “ChlorOY>hyIl as a Part of the Pliotosyn- 
thetic Mechanism,” by 0. L. Inman. 

The Botanical Society of America (Dec. 30-Jan. 1) 
will hold sessions of its four sections on Monday, 
Tuesday and Wednesday. On Tuesday morning the 
Physiological Section will join with the American 
Phytopathological Society and the American Society 
of Plant Physiologists for a session on “PhysLolfjgical 
Aspects of Plant Diseases.” In the afternoon the 
same section will participate in a joint session withi 
the American Society of Plant Physiologists and the 
American Society for Horticultural Science to discuss 
“Selected Aspects for Plant Nutrition.” 

On Wednesday morning the society will join the 
Genetics Society of America and the American So¬ 
ciety for Horticultural Seienoe in a symposium on 
“Polyploidy,” On Wednesday afternoon it will join 
the American Society of Naturalists for a symposium 
on “Experimental Control of Development and Dif¬ 
ferentiation.” 

The annual dinner for all botanists will be held on 
Tuesday evening, at which Carl Me Wiegand, retiring 
president of the society, will deliver an address. 

The American Phytopathological Society (Deo. 27- 
31) will participate in six joint sessions, hold one 
symposium and two special conferences. In addition, 
it will hold one demonstration session on Sunday 
afternoon. The annual dinner of the society will be 
on Saturday evening. 

The society will hold a joint session on Saturday 
with the Section on Botanical Sciences; on Monday 
morning, with the American Association of Economic 
Entomologists; on Tuesday morning, with the Orna¬ 
mental Section of the American Society for Horticul¬ 
tural Science, and also with the Physiolc^ical Section 
of the Botanical Society of America and tiie American 
Society of Plant Physiologists; and on Tuesday after¬ 
noon, with the Myeolc^ieal Society of America, and 


ato Potato AsBoeda^tien 

Monday ei^eniag the society will a 
“Better Undergraduate Training for Puture 
Pathologists.” 

The American Society of PhysiologieU (Dec. 
28-31)^ in addition to a joint session with the Section 
on Botanical Sciences on Saturday, will hold two sym¬ 
posia, one on Monday on “The Structure of Proto¬ 
plasm” and one on Tiuisday afternoon in ebllaboration 
with the American Society for Horticultural Soienees 
and the Botanical Society of America on “Plant Nu¬ 
trition.” The participants in the symposium on the 
“Structure of Protoplasm” are Laurence S. Moyer, 
Charlt?s Hock, George Scarth, 0. L. Sponsler, Warren 
H. Lewis, Douglas A. Maryland, Noburo Kamiya, C. 
L. Huskins and William Seifrix. 

The society will hold joint sessions with the Amer¬ 
ican Phytopathological Society on Tuesday morning 
and with the Society of Naturalists on Wednesday 
afternoon. At the annual dinner of the society on 
Monday evening, »T. W. Shive will deliver a combined 
Stephen Hales-presidential address on “Significant 
Roles of ‘Trace’ Elements in the Nutrition of Plants,” 
and at the same session, the recipients of the Charles 
Reid Barnes and the Stephen Hales awards will l)e 
announced. A special session on the teaching of 
plant physiology will be held on Tuesday evening. 
General sessions will be held on Monday afternoon, 
Tuesday morning and Wednesday morning and after¬ 
noon. 

The Mycological Society of America (Deo, 28S1) 
will hold a joint session with the Section on Botanical 
Sciences on Saturday, and on Monday afternoon a 
joint session with the American Phytopathological So¬ 
ciety, General papers will be presented at sessions 
on Saturday, Monday and Tuesday mornings. The 
principal feature of the program will be the presiden¬ 
tial address of D. L. Linder on “The Mycologist and 
His Relation to Others,” 

The American Society of Naturalists {Dec. 80, Jan. 
1) will hold a symposium, arranged by Karl Sax, on 
Wednesday on “Experimental Control of Develop¬ 
ment and Differentiation,” the speakers being G. W. 
Beadle and E. L. Tatum, A. F. Blakeslee, B, H, Wib 
lier and K. V, Thimann. The Biologists’ Smoker, 
admission to which will be limited to persons regis* 
tered at the meeting, will be held on Monday evening 
and the Naturalists* Dinnei^ will be held on Wednes¬ 
day evening, at which J. H. Bodine Will deliver hb 
presidential address on ‘The CcU—-Some Aspects of 
l4a X^netional Ontogeny.” 

the Ecologicdl Society of America d® 

Friday afternoon will join the S^on on Social and 
Sciences in a i^posium on ^^umah Eul¬ 
ogy,” tim speakers at vduch will be F. H- PSiEej i. 



»eU Smitfa, Bnxee L. Mdvin atid E. €. Lindemtin. On 
BsturdAy morning the society will hold a joint BenBion 
with tlie Society of Amtnrioan Foresters^ on Saturday 
afternoon a joint BOBsion with the Limnological Society 
of America and on Monday morning a joint session 
with the Entomological Society of America. An im- 
formal banquet will be held on Satnniay evening. On 
Monday afternoon the society will join with the Amer¬ 
ican Society of Zoologists in a symposium on “Popula¬ 
tion Problems in Protozoa.” The annual luncheon of 
the society will be held on Tuesday noon. 

The Geneiicti Society of America (Dec. 30-Jan. 1) 
will hold two demonstration sessions, one session for 
invited papers and one for short papers, and will join 
with the American Society for Horticultural Sciences 
and the Botanical Society of America in a aymposium 
on “Polyploidy,” at which the speakers will be R. E. 
Clausen, S. L. Euisweller, C. L. Huskins and L. F, 
Randolph. On Wednesday afternoon the society will 
join with the American Society of Naturalists in a 
symposium on “Experimental Control of Development 
and Differentiation.” The annual luncheon of the so¬ 
ciety will be held on Tuesday noon. 

The Limnological Society of America (Dec, 38-30) 
will hold three sessions for the presentation of general 
papers, and on Saturday afternoon it will hold a joint 
session with the Ecological Soci(*ty of America. 

The Section tm Anthropology (Dec. 37-30) will 
meet jointly with the American Anthropological Asso¬ 
ciation, the American Folklore Society and the Swdety 
for American Archeology. Papers ave planned on dis¬ 
ciplinary studies with special references to integration 
with cultural and biological disciplines. On the cul¬ 
tural side attention will be focused upon relations 
with sociology and psychology; on the biological side, 
upon the relationship of physical anthropology with 
basic principl&s of biology, with ana.toihy, and with 
medical and dental sciences generally. At the annual 
dinner on Saturday evening, the retiring president ol' 
the American Anthropological Association, J, M. 
Cooper, and the retiring vice president for the section, 
N. M. Judd, will both deliver addresses. The section 
^ill bold a dinner on Saturday evening, and on Sunday 
evening it will sponsor an illustrated lecture by Doug¬ 
las OUver on “Social in a Melanesian Plu¬ 

tocracy.” 

The Seeiion an Psychology (Dec, 38-30) will bold 
a sesaion in two sections pn Saturday morning, one 
aessipn on Saturday afternoon, a session in two sec¬ 
tions on both Monday morning and afternoon and a 
joint banquet with the Section on Ednoation on Mon- 
dhy evoiring. The session on Saturday afternoon will 
he devoted to a aymposium on “Payohology and the 
Nli^Bhl Emeigencyi” and one of the sections on Mon- 
meet in a joint program with the 
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The Section on Social and Economic Sciences (Dec, 
will join on Friday with the Ecolc^cal Society of 
America in a symposium on “Human Ecology,” the 
participants in which will be F. H. Pike, J. Russell 
Smith, Bruce L. Melvin and E, C. Idndeman. 

The Eastern Division of the American Philosoph¬ 
ical Association (Dec. 36-28) will hold ita meeting 
from Thursday evening to Saturday afternoon, the 
Saturday morning program being a joint session with 
the Section on Mathematics and the Association for 
Symbolic Logic. The Saturday afternoon program 
will be a joint session of the American Philosophical 
Association (including its Eastern Division) and the 
Section on Social and Economic Sciences of the Amer¬ 
ican Assmuation for the Advancement of Science. 
Principal papers on this program vdll be “Science and 
Value,” by Wilbur M. Urban, “Fact and Value in So¬ 
cial Scien(?e,” by Prank H. Knight and “The Soienoe 
of Value and the Value of Seienw,” by Ralph Barton 
Perry. The formal papers will be followed by dis¬ 
cussions participated in by Harlow Shapley, Gregory 
Bateson, Mon’is R. Cohen and 0. H. Taylor. 

A plenary st^ssion of the society will be devoted to a 
symposium on “The Nature of Man,” participated in 
by Brand Blaushard, C. 1. Lewis and W. H, Sheldon. 
The subject for consideration at another session will 
be “The Problem of Religious Knowledge,” at which 
J. S. Bixler, R. L. Calhoun and H. L. Friess will pre¬ 
sent papers. The president of the Eastern Division 
of the society, Charles W. Hen del, will deliver his 
presidential address on a date to appear in the General 
Program. 

The American Associatum of Scientific Workers 
(Dec. 27-28) will present a symposium on “The Scien¬ 
tist and American Democracy” on Friday afternoon 
and Saturday morning. The session on Friday after¬ 
noon will be introduced by A. J. Carlson in “The Sci¬ 
entist’s Concept of a Democratic Society,” which will 
be followed by a discussion of various aspects of “The 
Scientist and Technology,” by A. C. Lane, Charles E. 
Kellogg and W. Rautenstrauch. At the session on 
Saturday morning Kirtley F. Mather will read a paper 
on “The Responsibilities of the Scientist aa a Citizen 
of a Democratic Society,” which will be followed by a 
discussion of various aspects of “The Scientist and 
Social Problems,” by Thomas F. MeSweney and 
Donald E. Montgomery. The session will close with a 
discussion of “The Preservation of Science,” K. A. C. 
Elliott presenting a paper on “Science in the Bel¬ 
ligerent Countries” and L. E. Carmichael a paper on 
“Science and American Democracy.” 

Ft Gamma Mu (Dec. 31) will hold its usual social 
science luncheon on Tuesday noon. 

Iha Section on Sistorkal and PhUologieal Sciences 
ia planning to present a symposium on “Bcientifle 
Ba^ for Edrics.” 
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The Section on HJngineering {Dec. 31) will hold a 
session on Tuesday morning which will be opened 
with remarks by Robert L. Sookctt, followed by a 
paper on “Technical Progress in Aviation” by Jerome 
€. Hunsaker. The remainder of the session will be 
devoted to discussions of the relations between the 
Americas, including a paper by Cloyd Ileck Marvin 
on ‘^Cultural Relatiouships between the Americas” 
and a paper by Raymond Clapper on “The Press and 
Inter-American Relations.” 

At 12: 30 the section will have a luncheon at the 
Engineers Club of Philadelphia at which the speakers 
will be William Culbertson, former U. S. Ambassador 
to Chile, and Dr. Carlos Davila, former president of 
the Republic of Chile. 

At the afternoon session Ered Lavis will read a 
paper on “Engineering Developments in South Amer¬ 
ica”; C. L. Warwick, a paper on “Inter-American 
Relations in the Field of Engineering Materials”; and 
P. G. Agnew, a paper on “Exchange of Standards 
between the Americas.” 

The Section on Medical Sciences {Dec. 30-Jan. 1) 
will present a symposium on “Malaria” sponsored 
jointly by the American Society of Tropical Medicine, 
the American Society of Parasitologists and the Na¬ 
tional Malaria Committee. The symposium will deal 
exclusively with human malarias and will be limited 
in scope to North America, Central America and the 
West Indies. A total of 39 i)apers by experts in their 
separate holds will be presented at six sessions on the 
moniings and afterxmons of Monday, Tuesday and 
Wednesday. Each author will be limited to 15 min¬ 
utes for the presentation of his paper, leaving ample 
time for free discussion. The contributions have been 
grouped under the headings: “Introduction,” “Para¬ 
sitology,” “Anopheline Vectors,” “Epidemiology,” 
“The Human Infections: Symptomology,” “Pathol¬ 
ogy,” “Therapy” and “Control and Eradication.” 
Abstracts will be prepared an^jcircularized in ad¬ 
vance of the meeting, and it is anticipated that the 
papers will merit publication as a volume in the mono¬ 
graph series of the association. 

The Subsection on Denlistry {Dec. 28) will present 
a symposium on “Periodontal Disease.” Among those 
participating will bo Balint Orban, E. H, Hutton, 
J. 0. McCall and I. Hirschfeld. 

The Subsection Pharmacy {Dec. 28) will hold 
sessions on Saturday morning and afternoon. 

The Eesea/rch Council on Problems of Alcohol {Dec. 
2T~29) will hold six sessions for the presentation of 
formal papers in addition to a final session on Sun¬ 
day evening, at which Thomas Parran, suigeon-gen- 
eral of the U. S. Public Health Service, will deliver 
an introductory address to be followed by an address 
by Abraham Myerson, of Harvard Medical School, on 
Alcohol—Some Social ConBiderations.” 


At the first session, on Friday morning, Wilfred 
Overhblser will deliver an introductory address, which 
will be followed by eight papers on “Physiological and 
Chemical Considerations.” The participants in this 
session will be A. C. Ivy, F. A. Hitchcock, H. D. Pal¬ 
mer, H. Newman, Frederick Gibbs and Hallowell 
Davis, Curt P. Richter, A. Grollman and Thome Car¬ 
penter. At the Friday afternoon session on “Alco¬ 
holism—Clinical Aspects,” papers will be presented by 
Philip Piker, H. H. Merritt, W. W. Jetter, Arthur W. 
Wright, Norman Jolliffe, Timothy Leary and A. J. 
Carlson. 

The general subject for the session on Saturday 
morning is “Alcoholism—Neuropsychiatric Features.” 
Papers at this session will bo read by Foster Kennedy, 
Leo Alexander, Ross A. McFarland, David Weehsler, 
Nolan D. C. Ijewia, Paul Schilder and E. M. Jellinek. 
At the Saturday afternoon session the general subject 
is “Alcoholism—Treatment and Prevention.” The par¬ 
ticipants in this session will be Wilfred Bloomberg, 
Robert V. Seliger, Karl M. Bowman, Charles E. Par¬ 
sons, Harry M. Tiebout and Bernard Qlueck. 

The general subject of the papers to be presented 
on Sunday morning is “Alcoholism—Social and Legal 
Problems.” At this session papers wiU be presented 
by Lawrence Kolb, Edwin R. Keedy, Jerome Hall, 
Morris Ploscowe, Austin H. MacCormick and an au¬ 
thor to be announced. Discussion of the same general 
subject will be continued in the Sunday afternoon 
session in papers by Horatio M. Pollock, Donald S. 
Berry, George S. Stevenson and two others to be 
announced. 

The Section on Agriculture (Dec. 30) will join with 
the Section on Chemistry on Monday in the symposium 
on “Organic Chemistry in its Applications to Agricul¬ 
ture and Physiology.” 

The Society of American Foresters {Dec. 28) will 
meet on Saturday morning with the Ecological Society 
of America. 

The American Society for Horticultural Science 
{Dec. 30-Jan. 1) on Monday morning will present 
its program in four sections—nutrition of fruit trees, 
nutrition of vegetable crops, ornamental plants and 
blueberries. On Monday afternoon the program will be 
a joint session of the Vegetable Crops Section of the 
society with the Potato Association of America, a gen¬ 
eral session on physiology of fruit trees, a session on 
quality and production of vegetable crops and a aos- 
siou on floriculture and ornamental horticulture. The 
Tuesday mornuig program will include a joint session 
of the Ornamental Horticultural Section and the 
American Phytopathological Society, a. general session 
on fruit trees, a session on breeding vegetable crops, a 
session on breeding and production of small fruits and 
a session on storage and processing of horticultural 
products. On Tuesday af temo<m there will be H joint 
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session with the Physiological Section of ihe Botanical 
Society of Ameri<^ and with the American Society of 
Plant Physiologists on ‘^lon Availability.” Tuesday 
evening will be devoted to round table discussions on 
nomenclature and varieties, educational methods, ex¬ 
perimental design and blueberries. 

On Wednesday monaing there will be a joint session 
on “Polyploidy” with the Genetics Society of America 
and the Botanical Society of America, and sessions on 
rootstocks and propagation, nutrition of vegetable 
crops and nutrition of ornamental plants. Wednesday 
afternoon will be given over to tlio business session 
of the society, at wdneh matters of organization and 
publication policy and changes in the constitution and 
by-laws are scheduled for thorough discussion. 

The Section on Educalion {Dec, 30-31) will hold a 
symposium on Monday morning on “Conservation 
Edncatitm.” On Monday afternoon it will hold a 
joint S(;ssion with the Section on Psychology, at which 
M. R. Trabue will deliver his address as retiring vice 
president on “Educational Research and the Defense 
of Democracy.” At the same session E. L. Thorn¬ 
dike will present a paper on “Notes on the Psychology 
of Migration.” On Monday evening the section will 
join in a dinner with the Section on Psychology, 

On Tuesday morning the }>rogram will be divided 
into tw'o sections. The program of one section will 
consist of papers by Donald D. Durrell, G. M. Ruch, 
P. J, Rulon, Marion Richardson and D. D. Lorge. 
The papers in the second section will be by Harry J. 
Baker, Arthur T. Jorsild, Milton B. Jensen, Edward 
G. Olsen, W. C. Eolle, and Marjorie T. Bingham and 
Edward T. Boardman. The Tuesday afternoon ses¬ 
sion will consist of papers by M. W. Keller, D. R. 
Shreve and H. H. Remmerg (two papers), S. L. Eby, 
Paul A. Witty, Harold F. Clark, Harold C. Bingham 
and Alice L. Brown. 

The Society of ihe Sigma Xi {Dec. 30) will hold its 
annual convention on Monday at 4 p.m. On Monday 
evening the nineteenth annual lecture under the joint 
auspices of the association and the society will be 
delivered by Anton J. Carlson on “Science versus 
Life.” 


^9 

The American Nature Study Society {Dec* 
will begin its meeting on Thut^sday evening with a pro- 
gram^ arranged by Charles E. Mohr, on “Acquainting 
Philadelphians with Natural Study through Fi«ld 
Trips and Amateur Research Projects.” The program 
on Saturday, arranged by E. Laurence Palmer, will 
be on “Nature Education's Contribution in an Inter¬ 
national Emergency.” At a Saturday morning break¬ 
fast George W. Jeffers will be the guest speaker. 

The Americcm Science Teachers Association {Dec. 
30) will hold two sessions and a luncheon on Monday. 
At the morning joint session with the American Asso¬ 
ciation of Physics Teachers, Albert E. Marshall will 
present a paper on “New Types of Glass and New 
Techniques,” Richard M. Sutton, president of the 
American Association of Physics Teachers, will pre¬ 
sent the Oersted Medal to an outstanding teacher of 
physics, and T. F. Joyce will present a discussion and 
demonstration of television. At the luncheon Albert 
F. Blakesloe will deliver an address on “Taste and 
Smell.” The program for the afternoon session is a 
symposium on “The Place of Science in General Edu¬ 
cation,” the sx)eakerg on whicli include Watson Davis, 
Oscar Riddle and K. Lark-IIorowitz. 

Gamma Alpha Graduate Scientific Fraternity {Dec, 
will bold a luncheon on Saturday noon. 

Sigma Delta Epsilon Graduate Wamends Scientific 
Fratemiiy {Dec. 27-Jarh. 1) will hold a luncheon for 
all women in science on Friday noon. 

The National Associaiion of Science Writers {Dec. 
29) on Sunday morning will prf?80nt a symposium on 
“Science Reporting in the World Crisis.” After the 
presidential address by G. B. Lai, tiring president of 
t)ie organization, there will be a series of brief ad¬ 
dresses by such scientists as Albert F. Blukeslee, Ed¬ 
win Grant Conklin and Walter B. Cannon. Then 
Waldeinar Kaeinpffert, of the New York Times, David 
Dietz, of the Scripps-Howard Papers, Howard Blakes- 
iee, of the Associated Press, John J. O^NeiJl, of the 
Now York HeratdrTvibune, Jane Stafford and Watson 
Davis, of Science Servi(*e, Thomas R. Henry, of the 
Washington Star, and probably other science writers 
for the daily press will participate in short discussions. 


OBITUARY 


Harry burr ferris 

Habrt Burr Ficbbis, son of Samuel Holmes and 
Mary Clark Ferris, was bom in Greenwich, Connec¬ 
ticut, on May 21, 1866. His death occurred on Octo¬ 
ber 12, 1940, after a brief illness, Educated at the 
Stamford, Connecticut, High School and Yale Uni¬ 
versity, he received the d^ree of B,A. in 1887 and 
his Mi), in 1800. 

For more than forty years, as E. K. Hunt professor 


of anatomy, Dr. Ferris served the Yale School of 
Medicine, the university and his community with devo¬ 
tion and unceasing effort. Beloved by every one who 
knew him, his generous sympathy, rare understan<iing 
and calm judgment will be missed by all. An extra¬ 
ordinary teacher, he gave of himself witiiout stint in 
furthering the interests of students and in aiding them 
to lay a Ann foundation for the practice of medicine. 

He began his teaching of anatomy immediately after 
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a year qf iuterueabip in the New Haven Hosipital. 
During this first year, he engaged in the practice of 
medicine^ but this he soon gave up to devote his entire 
time to the work in the school. At this period the 
fox’tunes of the school were at low ebb, and for the 
next fifteen years Dr. Ferris, almost single-handed, 
taught all the courses in anatomy to the first-year 
students. He received sporadic help from lime to 
time from practicing physicians, but for long periods 
he was in the classroom for more than forty hours a 
week. In spite of this heavy drain on his energy, he 
was uniformly patient with the adolescent mind, and 
even sheer stupidity did not ruffle his calm judgment. 

His knowledge of anatomy was prodigious and his 
memory frightening. His lectunss are unforgettable. 
They were delivered quietly, without notes, and were 
lucid and logical expositions of the facts of anatomy, 
enriched with frequent references to the problems of 
clinical medicine. Even the unusually heavy burden 
of teaching did not quench his interest in fundamental 
medical science. Precluded from being a prolific pro¬ 
ducer of scientific arfieJes by his unselfish devotion to 
the needs of the student, he nevortlieless kept alive an 
eager concern for sci(*nee. From this interest came 
occasional papers Jaboriously and carefully written in 
such time as he could steal from his teaching duties. 

With the advent of Dr. Blumor as dean of the 
school in 1910, Dr. Ferrises path was made easier with 
the addition of first one and then two assistants un¬ 
til, at the time of his retirement in 1933, the depart¬ 
ment had been built up to a personnel of five full-time 
members. Dr. Ferris was ever unmindful of self and 
labored constantly to further the interests of his staflE. 
Even though added members made his labors less cori- 
tinuoiiB, yet he always did far more than his share in 
order that his staff might have time for productive 
research. He was completely uninterested in fame 
and fortune, striving always for what be deemed the 
best interests of the school and ki personnel. 

Dr. Ferris was one of a group of six great te.aohers 
of anatomy in the past generation. With Mall of 
Johns Hopkins, Piersol of Pennsylvania, Huntington 
of Columbia, Huber of Michigan, Jackson of Minne¬ 
sota, stands Ferris of Yale. Profound in their knowl¬ 
edge of anatomy, expert in its exposition and jealous 
of its traditions, they stood for a concept of anatomy 
which has practically disappeared from the land, 
They believed in anatomy as a science, that one could 
never know too much of it; but they never forgot 
that anatomy was part of medical science and that 
the students who went through their bands would 
eventually be physicians. They believed that anatomy 
could be reified through examples drawn from the 
clinic, quite as successfully as from animals used in 
the experimental laboratory. 


tbe passing of Dr, Ferris, a chapter is closed; 
a chapter which can be opened only in memory. To 
all who knew him, Dr. Ferris will always he remem^ 
hered as a great anatomist, a great teacher and, great* 
mi of all, a great friend, 

H. B. BvEot 

Yalk UNivxasiTy Scwooi^ or 
Medicini: 

ELVIN L. VERNON 

Afteb on illness of three months, Dr, Elvin L. Ver¬ 
non died on September 27, 1940. He is survived by 
his wife and son. 

He was born in Prescott, Washington, in 1908. 
After attending the University of Alaska for two 
years, he returned to this countiy and completed his 
undergraduate training at Oregon State College, where 
he received a bachelor of science degree in chemical 
engineering in 1928. He went to the University of 
Washington for some graduate work, then to the Uni¬ 
versity of Wisconsin, where he was in 1932 granted a 
doctor of philosophy degree in physical chemistry and 
mathematical physics. 

During his years at Wisconsin, he made a theoretical 
study of solutions of strong electrolytes with H, 
Faikenhagcn, and three papers, on the viscosity and on 
the dielectric constant of such solutions, were pub¬ 
lished. For his doctorate thesis, he carried on experi¬ 
mental work with Farrington Daniels on the kinetics 
of the dissociation of ethyl bromide. The results of 
this work were later published in the Journal of the 
JLmerican Chemical Society, 

He was awarded a post-doctorate fellowship to con¬ 
tinue bis research; after completing this, he turned to 
the field of teaching. Following his earlier experience 
as assistant in the chemistry laboratories at Wiseonsin, 
he accepted a position with the People’s Junior OoUege 
in Chicago, where he instructed in chemistiy and 
physics. 

Later, at Harvard University, he again took up re¬ 
search, with a study in mathematical physios with 
A. S. Coolidge and H. S. James. A paper the 
Determination of Molecular Potential Curves from 
Spectroscopic Data” was published, and Dr. Vernon 
was before his death extending the methods and com¬ 
putations, there applied to the hydrogen molecule, to 
other elements. 

From Harvard he went td the faculty of the City 
College of New York, and had completed a year there, 
teaidling chemistry, when he was suddenly taken ill. 

His abUity had been recognised by several honorary 
societies; he was a member of Sigma Xi, Phi Lambda 
tJpsilon and Kappa Kappa Pal He had also joined 
several professkmal societies: the Anmneun Cbeoiical 
Sooieiy, the American Matheniatieal Sooiety and 
Society of Rheology. 






Both in hk profevional woxfc and in other fields 
his keen^ eleor mind made his opinions and studies 
anthocitative. As a teacher, his logical and lucid 
explanations were excellent; several students have 
commented to the author on the clarity of Dr. Vernon’s 
presentations. His friends knew him to have complete 
sincerity and integrity. His keen, dry sense of humor 
and precision of expression made it an intellectual 
treat to hear him speak. His thorough training in 
the three fields of mathematics, physics and chemistry, 
gave him unusual ability in his varied research work, 
and enabled him to teach with a breadth of vision. 

WOBBEK WaBINO 

Tulanx ITnitesbitt 

RECENT DEATHS 

Da. Henry Hurd Eusbt, professor of botany, 
physiolc^ and materia medica and dean emeritus of 
the New York CoUt^e of Pharmacy, Columbia Uni¬ 
versity, died on November 18 at the age of eighty- 
five years. 

Fred E. Gladwin, chief in research in pomology 
of the New York State Agricultural Experiment Sta¬ 
tion, died on November 16. Mr. Gladwin had been in 
charge of the station’s Vineyard Laboratory at 
Fredonia, N. Y., since 1909. 

Da. John P. Tubnrb, assistant professor of zoology 
at the University of Minnesota, died on November 11 
at the age of thirty-eight years. 

Professor J. Franklin Coluns, taxonomist and 
forest pathologist, died on November 15, after a long 
illness. A correspondent writes: would have been 

eoventy-seven years old in the last of December. Pro¬ 
fessor Collins was assistant professor of botany, 


curator of tke Olney Herbarium and chairman of the 
department at Brown University until 1911, and from 
then until his retirement in 1934, he was successively 
forest pathologist, pathologist and senior pathologist, 
in charge of the Office of Forest Pathology, of the 
Bureau of Plant Industry, located at Brown Univer¬ 
sity, which dealt with the diseases of trees and orna¬ 
mental shrubs. During the latter period he was also 
lecturer and curator of the herbarium at Brown Uni¬ 
versity.” 

Sir Frederic Stcpart, formerly director of the 
Meteorological Service of Canada, died on September 
27 in hia eighty-fourth year. A con^espondent writes: 
*‘Sir Frederic entered the Meteorological Service of 
Canada just after it was organized, in December, 1872, 
became director in December, 1894, and retired in 
July, 1929. He was knighted in June, 1916. He was 
a past president of the American Moteorologioal So¬ 
ciety, an honorary life member of the Royal Meteoro¬ 
logical Society of England and a fellow of the Royal 
Society of Canada. He issued the first weather fore¬ 
casts from the Canadian Service and had much to do 
with the development of the Meteorological Service 
since its inception until the time of his retirement. 
He was prominent at the international meteorological 
meetings held during his term as director, and pub¬ 
lished many articles, especially on the climatology of 
Canada.” 

Ernest William; M^cBride, since 1919 until his 
retirement in 1934 professor emeritus of zoology of the 
Imperial College of Science, South Kensington, of the 
University of London, Strathcona professor of zoology 
at McGill University from 1897 to 1909, died on 
November 19. He was seventy-three years old. 


SCIENTIFIC EVENTS 


THE PLANT, SOIL AND NUTRITION LAB> 
ORATORY BUILDING OP THE FED¬ 
ERAL GOVERNMENT AT COR¬ 
NELL UNIVERSITY 

The United States Plant, Soil and Nutrition Lab¬ 
oratory Building which the Federal Government has 
erected at Ithaca, according to the ComeU Alumni 
News^ opened this autumn under the direction of Dr. 
Leonard A. Maynard, professor of animal nutrition 
at the university. Some of its staff hold joint ap- 
pointoialts with the U. S. Department of Agricnlture 
and tibe university; others kre members of the univer¬ 
sity whobe research is being coordinated with that 
of the laboratory. 

Dean Carl £. Ladd, of the College of Agriculture, 
Ai^lains that the laboratory ^*will attempt to coordi- 
nnte all present knowledge of ritamim^ the effect of 
nater m kiments on plants, and the results of 


lack of essential elements on the health and growth of 
animals and people. It will, in general, enlarge pres¬ 
ent knowledge of plant and animal nutrition and pro¬ 
ject present knowledge into new fields.” 

Coinoidently with its opening, the university an¬ 
nounced appointment of Dr. Kar] C. Hamner as as¬ 
sistant professor of plant pbysiol(>gy in the depart¬ 
ment of botany, to be in idtarge of plant investiga¬ 
tions in the laboratory, and of Dr. Gordon H. Ellis 
ks biochemist in the laboratory and assistant professor 
of biochemistry and nutrition. 

Professor Hamner has been for three years a mem¬ 
ber of tbe department of botany at the University of 
Chicago, part of bis research dealing with relations of 
hormones and vitamins to plant growth. 

Professor Ellis has been an instructor in animal 
mutritioD, working with Professor Maynard and Pro¬ 
fessor Clive M. MoGay on the relation of diet to age 
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changes, with special reference to the chemistry and 
physiology of lactation. 

Two of throe projected wings of the new laboratory" 
building, costing $100,000 each, are now completed. 
The building was designed by the University Depart¬ 
ment of Buildings and Grounds with Carl C. Tallman 
as consulting architect, and was constructed by the 
Federal Government on a site leased from the uni¬ 
versity. 

FELLOWSHIPS OF THE E, I. DU PONT DE 
NEMOURS AND COMPANY 

E. X. DU Pont db Nkmours and Company has 
awarded six postdoctorato fellowships for research in 
organic chemistry and twenty postgraduate fellow¬ 
ships for research in the field of chemistry for the 
academic year 1941-42. Twenty institutions will bene¬ 
fit. The postdoctorate fellowships are for $2,000 each, 
and the postgraduate fellowships are for $750 each. 

The postdoctorate fellowships will be placed under 
the direction of R. T. Arnold, instructor. University 
of Minnesota; Paul Bartlett, assistant professor, Har¬ 
vard University; Ralph Connor, assistant professor, 
University of Pennsylvania; R. C. Elderfleld, assistant 
professor, Columbia University; C. B. Purves, assis¬ 
tant professor, Massachusetts Institute of Technology, 
and H. R, Snyder, instructor, University of Illinois. 
These men will succeed an equal number of faculty 
members who have held the grant in the past few 
years. This is in accord with the policy of rotating 
the grants so that especially meritorious younger in¬ 
structors and professors may participate in the plan. 

Appointmeiits to the postgraduate fellowships will 
be made later in the academic year by the heads of the 
chemistry departments of the respective universities. 
The twenty institutions to which awards have been 
granted are: 

The University of California, University of Chicago, 
Columbia University, Cornell UniKjrsity, Harvard Uni¬ 
versity, University of Illinois, the Johns Hopkins Univer¬ 
sity, Massachusetts Institute of Technology, University 
of Michigan, University of Minnesota, Northwestern Uni¬ 
versity, Ohio State University, Pennsylvania State Col¬ 
lege, University of Pennsylvania, Princeton University, 
Purdue University, Stanford University, University of 
Virginia, University of Wisconsin and Tale University. 

Fellowships for advanced work m chemistry were 
established by the du Pont Company in 1918, when 
there was a dearth of men adequately trained for 
chemical research. Through the fellowship plan, the 
company sought to prepare promising young men for 
a career in this phase of science. These grants, which 
with one interruption have been maintained since 
1918, differ from the average industrial fellowship in 
that the selection of the benefleiaty and the subject of 
research are left to the discretion of the university. 


There is no actual or implied obligation as to future 
employment of the fellowship holder. The success of 
this plan is evinced by the fact that its beneficiaries 
have been -widely employed. 

Through the postdoctorato phase of the plan, the 
company provides funds with which gifted younger 
instruotors and professors may carry on broad and 
difficult ro.scarches by employing highly qualified as¬ 
sistants. Thi.s asaiatance is intended not only to in¬ 
crease contributions to science, but also to perfect the 
technique of these men in teaching cbemioal research, 
thus enhancing their interest in remaining in the aca¬ 
demic field. The company is mindful of its debt to 
university chemical faculties and desires its postdoc- 
torate program to open larger avenues of service to 
promising younger teachers. 

THE PAN AMERICAN CONGRESS OF 
OPHTHALMOLOGY 

The Pan American Congress of Ophthalmology was 
organized on a permanent basis at the meeting of the 
first congress, which was held in Cleveland, on October 
11 and 12, under the auspices of the American Acad¬ 
emy of Ophthalmology and Otolaryngology. 

Dr. Harry S. Qradle, Chicago, was elected president 
of the congress. Drs. Conrad Berens, New York, and 
Moacyr E. Alvaro, Sao Paulo, Brazil, who served with 
Dr. Gradle as members of the committee that organ¬ 
ized the initial meeting, were elected executive secre¬ 
taries. 

The following vice-presidents wore elected: Drs. S. 
Hanford McKee, Montreal; Frank E. Brawley, Chi¬ 
cago; Edward Jackson, Demver; Tomas R. Yanes, 
Havana; A. Vasquez-Barricre, Montevideo, Uruguay; 
Jose Pereira Gomes, Sao Paulo, and Enrique Demario, 
Buenos Aires. 

There will also bo a council, which is to be formed 
by one representative from each of the twenty-one 
American republics. The representative from each 
country is to be elected by the national ophthahno- 
logical society or societies, if such exist; if there is 
no such society, the goveniment of the country will 
be asked to appoint a member of the council. 

Montevideo was tentatively selected as the place of 
the next meeting, to be held in 1943. 

Eighteen delegates representing governments, uni¬ 
versities, hospitals and medical societies in Brasil, 
Chile, Costa Rica, Cuba, Colombia, Guatemala, 
Panama and Puerto Rico wore present in Cleveland. 
An extensive program of scientific papers was pre¬ 
sented, about equally divided between English, on the 
one hand, and Spanish and Portuguese on the other. 
English papers were discussed by Latin Amerioan 
speakers; those in Spanish or Portuguese by the 
English-speaking physioians^ 

The language difficulty was overcome sucoessi^y by 
the use of slides. Extensive summaries of the papers 
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were projected on the alidee in Spanish or Portugneeo 
for the English ones, or in English for those given in 
the other languages. 

Earlier in the week the Latin American delegates 
were guests of the academy at its scientific sessions 
and at the annual banquet, where each was formally 
introduced. At the Pan American banquet held on 
October 11, the guests from Latin America expressed 
appreciation and enjoyment of the meeting. It wus 
the general impression that the congress had brought 
about better understanding among the ophthalmolo¬ 
gists of the Western Hemisphere. The Tjatin Amer¬ 
icans were impressed by the meetings of ophthalmolo¬ 
gists in this country and those of the United States 
were in tuna impressed by the scientific ability and 
skill of the Latin Americans. 

At the conclusion of the meeting the Latin Amer¬ 
icans left to attend special clinics that were being 
held in their honor at some of the large ophtlialmo- 
logical centers of the East and Middle West. 

THE NEW YORK MEETING OF THE AMER¬ 
ICAN SOCIETY OF MECHANICAL 
ENGINEERS 

The annual meeting of the American Society of 
Mechanical Engin*M?r8 will open at the Hotel Astor, 
New York, on December 2, instead of at the Engineer¬ 
ing Societies Building, the headquarters of the society, 
where previous meetings have been held. The sessions 
continue to December 6. 

Registration, technical sessions and many social 
events, including luncheons and dinners, will be at the 
Hotel Astor, except as specifically noted in the official 
program. 

There are 105 papers announced on the technical 
program to be read at forty-four sessions. Among 
the subjects to be treated are: Machine Line Produc¬ 
tion of Aircraft Materials, Elasticity and Vibration, 
Fuels, Machine Shop Practice, Work Standardiza¬ 
tion, Boiler Feedwater Studies, Applied Mechanics, 
Metals Engineering, Industrial Instruments, Mathe¬ 


matical Statistics, Dust Collection, Power, Petroleum, 
Handling, Operations in Industrial Plants, Lubrica¬ 
tion, Mechanical Springs, Rolling and Plaiiticity, Port 
and Terminal Handling, Industrial Marketing, Tex¬ 
tile, Ammunition, Management, Safety, Fluid Meters, 
Training to Meet the National Emergency, Heat 
Transfer, Hydraulics, Rubber and Plastics, Dynamics 
of Vehicles, Railroad, Temperature and the Properties 
of Metals. There will be a syraposium on Power in 
Ships on Thursday evening. 

A memorial tablet to Dr. Calvin Winsor Rice, who 
was secretary of the society from 1906 until his death 
in 1934, will be unveiled on Monday at noon. 

In conformity with usual practice, Wednesday eve¬ 
ning will be set aside for the annual banquet at the 
Hotel Astor, at which Warren H. McBrydc, president 
of the society, will make the principal address and 
other speakers of national reputation will be heard. 
Honorary memberships, medals and awards and fifty- 
year badges will be presented at the annual dinner. A 
number of other dinners and luncheons will be given 
during the course of the meeting. 

There will be shown at the Astor the annual photo¬ 
graphic exhibit of rnenrbers of the society and other 
participants. In addition to photographs, there will 
be a display of photostats of automobiles of the eight¬ 
een-thirties, from the collection of Sidney Withington, 
electrical engineer of New Haven. A wide variety of 
illustrations, including many cartoons, relating to early 
self-propelled road vehicles of a century ago will be 
exhibited. 

As usual inspection trips will be made to local plants 
of interest to mechanical engineers, including a visit 
to the largest passenger vessel built in a shipyard in 
the United States, the 8.S. America. The new airport 
at North Beach and La Guardia Field will also be vis¬ 
ited, as will the new Sixth Avenue Subway, the East- 
River-Midtowii tunnel and the 35-mile belt parkway. 
Trips to industrial and power plants covering a wide 
range of special interests are also being provided. 


SCIENTIFIC NOTES AND NEWS 


The Hughes Medal of the Royal Society, London, 
has been awarded to Dr. Arthur H. Compton, Charles 
H. Swift distinguished service professor of physics at 
the University of Chicago. 

The George White Medal of the Massachusetts 
Horticultural Society has been awarded to Sir Arthur 
William Hill, since 1922 director of the Royal Botan¬ 
ical Gardens at Kew, England. The Jackson Dawson 
Memorial Medal has been awarded to G. G. Nearing, 
of Bi%ewood, N. J^, for his work with rhododendrons. 
Gold medals have been awarded to A. T. De La Mare, 


New York publisher of The Florists* Exchange^ and 
Arthur Herrington, manager of the New York Flower 

Show. 

Db. Carl P. Huber, associate professor of obstetrics 
at the School of Medicine at Indianapolis of Indiana 
University, has received the 1940 award of the Central 
Association of Obstetricians and Gynecologists for the 
best clinical essay. The title of the paper, which was 
prepared with the asBistance of Dr. Jack C. Shrader, 
1940 graduate of the Medical School and now an intern 
in the Indianapolis City Hospital, was “Blood Pro- 
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thrombin Levels in the Newborn*” Dr. Shrader re¬ 
ceived the Ravdin Gold Medal awarded to the student 
with the highest rank at the June commencement. 

Thb council of tlie British Institution of Mechanical 
Engineers has awarded the James Watt International 
Medal to Professor Aurcl Stodola, of Zurich, on the 
recommendation of the Engineering Institute of Can¬ 
ada, the Czechoslovak Society of Engineers and the 
Swiss Society of Engineers and Architects. The 
medal, which was founded in 1936 to commemorate the 
bicentenary of the birth of James Watt on January 
19, 1736, is awarded every two years to nn engineer 
of any nationality who is deemed “worthy of the high¬ 
est award that the institution can bestow and that 
a mechanical engineer can receive.” In making the 
award the institution has secured the cooperation of 
engineering institutions and societies in all parts of 
the world. 

Thb Crompton Medal of the British Institution of 
Automobile Engineers has been awarded to Dr. J. 8. 
Clarke, of Birmingham Corporation Gas Department, 
for a paper entitled “The Use of Gas as a Fuel for 
Motor-vehicles.” 

A DINNER in honor of Dr. Harry Stoll Mustard, the 
new director of the De Lamar Institute of Public 
Health of the College of Physicians and Surgeons of 
Columbia University, was given on November 19 by 
the Alumni Association at the Hotel George Washing¬ 
ton. Dr. Leonard J. Piccoli, president of the asso¬ 
ciation, presided. Speakers at the dinner were Dr. 
Wilson G. Smillie, professor of public health and pre¬ 
ventive medicine at the ConieU University College of 
Medicine; Dr. Harry Stoll Mustard and Commander 
C. S. Stephenson, an alumnus in charge of the Divi¬ 
sion of Preventive Medicine, Bureau of Medicine and 
Surgery of the United States Navy. 

Professor Frederick G, Switoer^ who has resigned 
as head of the department of meflSanics in the Sibley 
College of Engineering at Cornell University to be¬ 
come a division engineer with the New York City 
Board of Water Supply, was honored by members of 
the faculty at a dinner on November 6 at Willard 
Straight Hall. Director William N. Barnard, of Sib¬ 
ley College, spoke of Professor Switzer's twenty-four 
years of service at the university, and Dean 8. C. Hol¬ 
lister expressed the loss of the college at Professor 
Switzer's departure. 

W. C. Browning^ general manager of the Gblden 
Queen Mining Company, Los Angeles, has been elected 
chairman of the western division of the American 
Mining Congress. He will serve for one year and will 
ti^e charge of plans for the eighth annual metal min¬ 
ing convention and exposition of the division, which 
will be in San Francisco from Bept«mliier 29 to 
October 2. 


Bb. j. C. MiniiBB, assistant professor of animal in¬ 
dustry at the Louisiana State Umverslty, has resigned 
to become professor of animal husbandry in charge of 
sheep work at the Texas Agricultural and Meehanioal 
College. 

Robert M. Sai/ter, associate director and chief in 
agronomy of the Ohio Experiment Station and chair¬ 
man of the department of agronomy at the Ohio State 
University, became director of the Experiment Station 
of North Carolina College on October 1* Dr. L. D. 
Baver, associate in agronomy of the Ohio Station 
and professor of agronomy at the Ohio State Uni¬ 
versity, has been appointed associate director. 

Eugene ScHOFisiiD Heath, of Atlanta, has been 
made director of the new Georgia Botanical Garden 
which is in process of development on a four hundred 
and fifty-nine acre tract about eight and a half miles 
west of the business center of Atlanta. At present 
he is engaged mainly in the making of a species survey 
of the area. 

Muatum News states that Francis A. Young, who 
was acting director of the New England Museum of 
Natural History, Boston, during the absence lost 
summer of Director Bradford Washburn, has been 
appointed assistant director. 

Dr. Sidman P. Poole, associate professor of geology 
and geography at Syracuse University, major in the 
Army Reserve, has been called for duty in the Army 
Intelligence Division. He will be engaged in geo¬ 
graphic work. 

N, W. PmiB, Rockefeller demonstrator in the School 
of Biochemistry of the University of Cambridge, has 
been appointed head of the Biochemical Section of the 
Bothaznsted Experimental Station. 

The Lord President has appointed Dr. A. V. Hill, 
Ponleiton research professor of the Royal Soeiely; 
Sir Felix Pole, chairman of Associated Eleetri^ 
Industries, and Sir Robert Robinson, Waynflete pro¬ 
fessor of chemistry at the University of Oxfmrd, to 
be members of the Advisory Council of the Com¬ 
mittee of the Privy Oounoit for Scientific and In- 
idustrial Research. They succeed Dr. W. H. Mills, 
Professor A. Robertson, Sir Albert Seward and Six 
fiarry Bhackleton, who have retired from tiie council 
bn completion of their terms of office. 

Dk. Hildrub a. Poxkdsxtbb has recently letiimcd 
to Washington after spending six months in South 
America and the Caribbean. Two months were 4^ 
voted to visiting bacteriologioal and tesmtek labo^ 
tones in Brazil, Uruguay, Argentina, Chile, 
Ecuador, BepubHe of Panama and Oakbhean 
The other four months were nq^ent in 
of protozoology at toe School of 



Bb. Eximm F. BIathisb^ profemot of geology at 
Harvard University, was the guest of the department 
of geology and geography of the Michigan State Col¬ 
lege on November 19. In the afternoon he gave a lec¬ 
ture entitled ‘Tlumbing the Depths of the Barth.” 

Db. Harold W, Mantbb, professor of zoology at 
the University of Nebraska, gave the Sigma Xi lecture 
at tibe Iowa State College on November 4. He spoke 
on ^The Galapagos Islands, with Special Reference 
to Their Biologioal Significance.” 

A LBOTDRB entitled "The Use of Isotopes in the 
Study of Metabi.lism” was given on November 19 by 
Dr. Rudolf Schoenheimer, associate professor of bio¬ 
logioal chemistry of tlie College of Physicians and 
Surgeons of Columbia University, before the Kappa 
Chapter of Sigma Xi of the university. 

Dr. Ctril N, H. Long, Sterling professor of physi¬ 
ological chemistry at the School of Medicine of Yale 
University, delivered the fifth Renziehausen Memoriiil 
Lecture at the meeting of the Allegheny County Medi¬ 
cal Society on November 19. His subject was "The 
Endocrine Control of Metabolism.” 

Bradford Washburn, executive director of the 
New England Museum of Natural History, will lecture 
at the museum on January 8 on "The Conquest of 
Mount Bertha,” He will describe the Glacier Bay 
Expedition, during which he aitd his party camped for 
nearly a month among the mountains west of the bay, 
making the first exploration of the eastern raniparts 
of the Fairweather Range. 

Phovesbor Douglas Johnson, of Columbia Uni¬ 
versity, on November 12 addressed the Science Asso- 
eiation at Wesleyan University on "The Mysterious 
Craters of the Carolina Coast,” Later the same eve¬ 
ning he was a guest of the Honors Coinage, where he 
talked informally on our current international prob¬ 
lems, On November 15 he spoke before the Research 
Laboratory Colloquium of the General Electric Com¬ 
pany at Schenectady on research in the natural sci- 
eitfses, with iUustrarions from studies of the Carolina 
* "bays,^ 

Dr. R. Bugglbb Gates, professor of botany in the 
Univeteity of London^ lectured recently at the Univer¬ 
sity of Colorado, the University of Denver and the 
University of Utah on "The Sig^oance of the Blood 
Glxmps.^^ He also gave lectures and addresses at the 
Uidversity of Denver on "The Amazon,” on "India,” 
on ^Becent Progress in the Study of Evolution” and 
"The Kature of Racial Bhfenmees in Man.” He 
p^ans to lehture at the University of California in the 
of botany, aoology and anthropology, 
^ S^ool and the School of Agri- 
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The annual dinner and meeting of the New York 
Academy of Sciences will be held on the evening of 
December 11. It is requested that those planning to 
attend assemlde at the Broadway Theater, Fifty-third 
Street and Broadway, at six-thirty o^clock, where a 
preliminaiy showing of “The Origin of the World 
and the Evolution of the Dinosaurs” from the "Rite 
of Spring,” a fantasia by Walt Disney, will be pre¬ 
sented by courtesy of the Walt Disney Productions. 
"The Methods of Walt Disney Productions” will be 
demonstrated by Bamum Brown, of the American 
Museum of Natural History, immediately after the 
annual dinner. An address entitled "Biological Bases 
of Democracy” vdll be made by Dr. Edwin Grant 
Conklin, professor of biology emeritus of Princeton 
University and executive vice-president of the Amer¬ 
ican Philosophical Society. Following Dr. Conklin’s 
address, Dr. Harold E. Yokes, who returned recently 
from the French mandates of Syria and Lebanon, will 
describe his experiences there. His addreas will be 
entitled "Around the War to Syria and Lebanon.” 
It will be illustrated by color motion pictures and 
lantern slides, which will be shown for the first time 
at the dinner. 

The seventh annual meeting of the American Acad¬ 
emy of Tropical Medicine was held on November 14, 
in conjunction with the American Society of Tropical 
Medicine, me<?ting with the Southern Medical Asso¬ 
ciation in Louisville, Ky. The presidential address, 
entitled "Some Contributions of United States Naval 
Medical Officers to Science,” was delivered by Dr. 
Charles S. Butler, Rear Admiral, Medical Corps, U. S. 
Navy, Retired. The following officers were elected for 
the year 1941: President, Dr. Marshall A. Barber; 
Vice-president, Dr. Herbert C. Clark; Secretary, Dr. 
Ernest Carroll Faust; Treasurer, Dr. Thomas T. 
Maekie; Councilor (5-year term), Dr. L. L. Williams; 
Councilor (3-year term). Dr. Harold W. Smith. 

Aooording to Museum News, the Miobigan-Indiana- 
Ohio Museum Association has been reorganized and 
the name has been changed to the Midwest Museums 
Conference of the American Association of Museums. 
The Wisconsin Museum Association is taking action to 
join, and museums in Illinois, Missouri, Minnesota and 
Rochester, N. Y., are also affiliated with the confer¬ 
ence. Dr. Carl E. Guthe, director of the University 
Museums of the Univorslty of Michigan, has been 
elected president. 

The Bookofeller Foundation has made a grant of 
$17,000 to support the researches of Dr. Peter J. W. 
Debye, professor of chemistry at Cornell University. 

The Charles W. Hargitt research fellowship in 
zo<dqgy at Duke University beebmes available for the 
year 1941-1942. The fellowship^ whieh carries a 
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stipend of $1,000, is restricted to research work in the 
field of cytology. It is open to those who have already 
received their doceoris degree and have worked in this 
field. Appointment is for a siiigle year with the pos¬ 
sibility of reappointment; no teaching or assistance is 
required of the liolder of the fellowship. Applications 
must be made before March 1, accompanied by state¬ 
ments of investigations, publications or work in prog¬ 
ress, Inquiries and applications sliould be sent to 
Dr. Geo. T. Ilargitt, Biology Building, Duke Univer¬ 
sity, Durham, N. C. 

TiiK geological courses at Upsala College, East 
Orange, N. J., have been discontinued. Its geological 
collections have been divided among the U. S. Military 
Academy, the Smithsonian Institution and the Massa¬ 
chusetts Institute of Technology. 

Mtiseum News states that in acordance with a mea¬ 
sure passed by the City Council in August the Cleve¬ 
land Museum of Natural Histoiy took over control 
of the Brookside Park Zoological Garden in Cleveland 
at the beginning of October. Haj'old T. Clark, presi¬ 
dent of the museum, invited thirty citizens of Cleve¬ 
land to serve on a board of control for the zoo. The 
museum now has control of the Holden Arboretum, 
the trailside museums in the parks and the Zoological 
Garden. The contract with the city provides that the 
mayor, director of public properties and president of 
the City Council be members of the board of trustees. 


The city provides $60,000 annually for the operation 
of the park by the museum, provides repairs and 
policing and furnishes public utility service without 
cost. The museum is given full authority to manage 
and develop the garden. 

GijKncoe, a seven-acre estate at Irvington, N. Y., 
valued at $50,000, and originally a part of the Alex¬ 
ander Hamilton family holding, has been given to Co¬ 
lumbia University by Mr. and Mrs. John W. Donald¬ 
son, of Millbrook, N. Y. It will become part of the 
arboretum being developed for use by students in 
laiulscape architecture at Columbia. Glencoe borders 
Nevis, the sixty-eight acre estate presented to the uni¬ 
versity in 1935 by the late Mrs. T. Coleman du Pont, 
of Wilmington, Del., widow of the fonner United 
States Senator from Delaware and mother of Mrs. 
Donaldson. The grounds of Glencoe will be adapted 
to the general scheme of the Nevis Arboretum. 

The Board of the Nobel Foundation at Stockholm, 
on October 11, asked the Swedish Government to 
allow a postponement in conferring the 1940 Nobel 
Prizes for literature, physics and chemistry until the 
1041 prizes are conferred. The prize in physiology 
and medicine has also been reserved until 1041 by the 
Faculty of the Carolean Medico-Surgical Institute in 
Stockholm. The Peace Prize, which the Nobel Com* 
mittee of the Norwegian Storting has to confer, also 
can not, for obvious reasons, be conferred this year. 


DISCUSSION 


PROBLEMS OF AOING 

The National Institute of Health of the United 
States Public Health Service is organizing a new unit 
for research into some of the many problems of aging. 
With the conspicuous shift to greater age in the popu¬ 
lation, senescent individuals ar^eeoming increasingly 
significant in the national economy and dofenae. Pre¬ 
ventive medicine must attack the practical problems of 
the rising proportion of deaths attributable to diseases 
of middle and later life and energetically attempt to 
augment the health and vigor of those past the merid¬ 
ian. Aging is a continuous biologic phenomenon 
which starts upon creation of a new individual and 
continues at variable rates until death. The problems 
of aging (gerontology) are not limited to the diseases 
of the aged (geriatrics), for the latter are the conse¬ 
quences of Bcnesconee. In man, probably the most 
significant period of life for gerontologic study is late 
maturity, approximately the two decades between 40 
and 60. 

The problems of aging are logically divisible into 
three major fields of investigation; (1) the biology of 
senescence as a process, (2) the human riinioal prob¬ 
lems of aging and of diseases diaxaoteriatieally asso¬ 


ciated with advancing years which include the mental 
changes of senescence and senectitude as well as the 
physical changes, and (3) the socio-economic problems 
of a shifting age distribution in the population. The 
National Institute of Health is concerned with the first 
two of these divisions of the science. 

In order to advise this new unit, there has been 
formed a National Advisory Committee on Gerontol¬ 
ogy? representative of the scientific thought of the 
nation. The membership of this advisory committee 
includes: L. R. Thompson, director, National Institute 
of Health, U. S. Public Health Service; Anton J. 
Carlson, physiologist, University of Chicago, National 
Research Council; Charles L. Christiemin, Association 
of Life Insurance Medical Directors of America; 
medical director, Metropolitan Life Insurance Co:; 
Robert A. Coker, zoologist, University of North Caro¬ 
lina; William Crocker, botanist, Boyce Thompson In¬ 
stitute for Plant Research; Lawrence K. Frank, soci¬ 
ologist, Joaiah Macy, Jr. Foundation; A. Baird Hast¬ 
ings, biochemist, Harvard University; Ludvig Hek- 
toen, pathologist; consultant, National Cancer Insti¬ 
tute, U. 8. Public Health Serrice; Winfred 0^^ 
holser, psychiatrist, superintendent, St. Bli$abeihe 
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Hospital; Clarence Selby, industrial physician, Gen¬ 
eral Motors Corjioraiion; William D. Stroud, clinician, 
Philadelphia, Pa. 

The first service to scientific research which the 
unit on gerontology is undertaking is to conduct a 
survey of the present trends of active and contem¬ 
plated investigations into the problems of aging in 
American scientific institutions. This survey is in¬ 
tended to ascertain just what problems are being 
studied and what methods of approach are being ap¬ 
plied. There is no desire to Icam, in advance of pub¬ 
lication, the data being developed in these specific 
undertakings. 

In addition to these studies, many investigations 
which do not pertain directly to aging should yield 
data useful to workers in gerontology. The unit on 
gerontology is especial ly interested in knowing of 
these indirectly related studies, the full implications 
of which are far too often obscured in their published 
titles. 

Inquiries about studies related to aging are being 
sent to scientists in the basic biologic sciences as well 
us to clinical investigators, for much fundamental work 
upon the processes, mechanisms and consequences of 
senescence is probably going on in the sciences of 
botany, zoology, physiolog>», pharmacology, psychol¬ 
ogy, etc. From the clinical viewpoint, our greatest 
concern is with those studies dealing with health 
evaluation, mensuration of functional capacity (in¬ 
cluding criteria of ‘‘physiologic age'') and with those 
diseases whose incidence increases sharply in later life 
(the so-called “degenerative disorders”). 

Critical analysis of the information elicited by such 
a survey may be expected to serve several valuable 
purposes. It should assist in bringing together in 
closer cooperation investigators interested in related 
problems, especially when widely divergent methods 
of approach are being utilized. The survey will like¬ 
wise emphasize the urgent need for greatly augmented 
support for significant studies of these vitally impor¬ 
tant problems of seiieaconce. 

The broad and general pattern of the problems 
being investigated will undoubtedly reveal a number 
of neglected “blank spots” which may justify special 
emphasis in the future. Analysis of the data of the 
survey will also be an invaluable aid in formulating 
future research programs, both at the National Insti¬ 
tute of Health and elsewhere. 

From preliminary inquiries it is observed that there 
is a great but largely latent and scattered interest in 
the problems of aging. It is the hope of the unit of 
gerontology of the National Institute of Health that 
the present survey may serve to effectively aid the 
pTotootion of closer cooperation of the scientists inter¬ 
s' ^ these fields. 

subjeots under investigation 


and the methods of approach is earnestly solicited. 

Dr. Edward J. STiBOLm 

U. S. Public Health Sebvick, 

Bethbsda, Md. 

SHALL ZOOLOGY REVERT TO THE TIME 
OF LINNAEUS? 

When I read “A Short Zoology of Tahiti in the 
Society Islands,” by Anthony Curtiss,^ it was clear 
to me that others would feel as I did when I placed 
it back on my library shelf. 

This little book contains six chapters, namely, mam¬ 
mals, birds, reptiles, fishes, insects and worms and in 
its classification of these reverts to the time of Lin¬ 
naeus about 1758. 

The attitude and cultural approach to the zoology 
of Tahiti may be gained from the first two paragraphs 
of* the Introduction: 

Zoology is the study of animal life, as distinguished 
from botany (the study of plants) and mineralogy (the 
study of minerals). It is a branch of learning that haa 
interested many of the so-called scientists, because by 
moans of a distortion of it they hope to prove many 
theories of theirs. As all persons who are virtuous and 
honest must desire to disprove the distorted and mistaken 
notions taught by the professors and blindly and super- 
stitiously received by their pupils, it is well that some 
people should study zoology and report their findings. 
This little book is only a small beginning j in my greater 
zoology I shall disprove more of tlioir fables. . . . Too 
great a use of little understood words, and the employ of 
too involved a system of classification, are the marks of 
collegiate duncery. But wo need some system, for the sake 
of convenience, and some technical words, for things hav¬ 
ing no ordinary names. 

As for the system, I use a modified form of the system 
of Linnaeus, who gave us the binomial (two-term) system 
that most “scientists” protend to follow, though they 
Imvo befogged it with many unconvincing modifications of 
their own. For instance, they vrill tell you that spiders 
and crabs are not insects. Linnaeus, the first to use the 
word inseoia in a scientific sense, used it to include all 
animals having jointed lege. Even the “scientists" 
admit that spiders, crabs, etc., belong to one group, to 
which insects (as they restrict the term) also belongs 
they call this group anhropods. But why not use the 
old Linnaean word iruieotSf that everybody understands! 
I suppose that they do not use it, because they imagine 
it sounds bettor to use fancy Greek words that few people 
know. 

Chapter V, on insects, is somewhat more inclnsivo 
than the heading suggests as judged from the follow¬ 
ing quotation, p. 140: 

Following the system of Linnaeus, which is easier to 
imderstoAd than the wild nonsense of the “scientists," I 
shall indnde under the term insects all those animals 

1 Brooklyn, N. Y,: Guide Printing Coittpwiy, pp. xvl + 
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(moving forms of .life) that have no baokbone, yet^ in 
thoir adult stage at least, have jointed legs; while X riiall 
consider as lower forms of life, or worms, as Linnaeus 
calls them (Vermes), those that have neither baehbones 
nor (in their adult stage) jointed legs. 

On pages xv and xvi he states: 

The system I follow is that of Linnaeus, a little modi¬ 
fied, as in the fourth edition of my little New England 
Eoology; but this is the first time I have brought Idn< 
nean, that is, binomial technical names, into tho text of 
my work. If I use the word family, as I may from time 
to time, I always mean the genus, in the binomial sense, 
as used in Linnaeus. With that other invention, the uon- 
linnean family, with its everlasting -idae, and her sister 
•inae, I have nothing to do. This -idae and ’inae are tag 
ends that the ^'scientists” hang onto genera to make up 
super-genera such as good old Linnaeus never heard of. 

This hook will cause zoologists much concern be¬ 
cause many new binomial names are published with 
descriptions. Among the fishes (listed on pp. 32-139) 
only six previous linuean names were used, and 120 
new binomial names are introduced. Many new names 
are given for the other animals described, probably 
all of which will be included with the list of synonyms 
for well-known species of Tahiti. This has been done 
by Henry W. Fowler for the fishes in a forthcoming 
publication of his. Curtiss, apparently unacquainted 
with the extensive zoological literature on South 
Pacific animals, gave new names to those living around 
Tahiti because suitable ones wore not printed in 1758, 
and later works are unknown to him. 

Leokabd P. Schultz 

PALEONTOLOGICAL DISCOVERY IN 
SIBERIA 

A FEW days ago the undersigned received from the 
U,S.8.R, Society for Cultural Relations with For¬ 
eign Countries, in Moscow, tho following translation 
of a recent report on a rare^d^aleontological find in 
Siberia, which may be of wider interest. It reads as 
follows: 


NOVOStBOUSUt, SsrasVBlR 19 

Members of ^ Komsomol Young CommunUt 
League of the "Iskra^ Collective Form discovered ihe 
complete skeleton of an ancient fossil animal in a 
layer of black silt at a depth of six meters. This dtSr 
oovery was made on the bank of the small river Oyeah, 
near the village of Vakhrushevo, eighty kilometCErs 
from Novosibirsk. The skeleton has been handed over 
to the Novosibirsk Museum, where it has been restoredt 
Scientists have now established the fact that this is a 
skeleton of a representative of a large species of fossil 
elephant {elephas onttgutis) which, in the early glacial 
epoch, was of wide occurrence. This elephant is one 
of the predecessors of the mammoth and differs from 
it by a lesser curvature of the tusks. 

In spite of the young age of this elephant, as is 
evidenced by tho jaws and the non-ossified cartilage 
parts of the body, the height of the skeleton is 270 cm, 
its length, to the base of the tusks, is 325 cm, tho length 
of the tusk is 150 cm. The skull is smaller than that 
of a mammoth. The upper and lower jaws of the 
unearthed specimen have four teeth each. 

Scientific workers have left Novosibirsk to study the 
layer of soil where the elephant was imbedded. . . . 

In an interview with a Toss correspondent, Academi¬ 
cian A. A. Borisyak, director of Ihe Paleontological 
Institute of the Academy of Sciences of the U. S. S* R., 
stated the following: 

''The skeleton unearthed near Novosibirsk is of out¬ 
standing scientific value. This is the first discovery 
in the Soviet Union of an entire fossil elephant re¬ 
ferring to the banning of the Quaternary period. 
Hitherto we could judge of sudi elephants wily by 
separate teeth which were found.'’ 

Upon learning of this valuable discovery the Paleon¬ 
tological Institute communicated with the Novosibir^ 
Museum and intends to send there a scientific coUabora^ 
tor in order to study this speeimen of ehphas mtiquus 
on the spot. 

A. HBDUdKA 

V, S. National Museum 


SCIENTIFIC BOOKS 


FLORA OF INDIANA 

Flora of Indiana. By Cbablbs C. Doau. 1236 pp. 
2247 maps. Indianapolis; Department of Conser¬ 
vation, Division of Forestry. 1240, $3.60. 

This impressive volume represents tlie work of 
many years, as the distribution maps of individual 
species of flowering plants and ferns attest. It will 
undoubtedly serve as the model for state floras of the 
future, and the numbering of genera aooording to the 
syidem of Dalle Tom end Harms provides tor inter¬ 
polation of genera as one vrishes. Oonveraely, tiie 


‘Tlora of Indiana** provides a badiground for amng- 
ing genera in the herbarium in a systematie rather than 
an alphabetic way. Indiaim inolndef a large propor¬ 
tion of die epeeies of eastern tTnited States, and tlie 
oomprdienBive text referenoes make it a sort of die- 
tionaiy for the latest recognised names end didr jflaee 
of publieatimi. Nothing, it seeuB, bM been forgotteo 
in making ihe work eiHnptote. There are kejrf to 
fhmilieB and genera, enminaries of the hmbatit 
atnined, sitatistieal afsoounte of ooUeekns ' 

igdosiiHuies. a .regiBtttr'Of obaolste 
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iiiain of pkAts Include an account of eeven 

rcpp^niaed plant ai^s of Indiana; the Dune Area 
alcmg the jshoreg of Lahe Michigan; the Lake Area in 
the north, characterised by many plants of the coastal 
plain; the Tipton Till Plain, composed of flat lands 
extending south to the limit of Wisconsin drift, in 
which native plants have been almost exterminated by 
agriculture; the Illinoian Drift, south of the Tipton 
Till, including ravines, oak flats and sandy terraces; 
the Prairie Area, now chiefly in the northwest; the 
Lower Wabash Valley, often inundated, and the north- 
eastern limit of many species of the Mississippi Val¬ 
ley; the Uuglaciated Area, with chestnut oak and 
accompanying species which have penetrated across 
the Ohio Rivet. Statistics show 1,838 native and 302 
introduced species, with many additional varieties and 
forms. Notations on the period of flowering, compara¬ 
tive morphology under varying habitat, behavior of 


Sagdi^Uk^ author has employed the same thorot^* 
going methods that he mnployed in Port I. 

Students of North American land mollusks will here 
And keys to assist in quickly locating their species in 
the proper superspecific categories adopted in the 
present system, as well as adequate text and illustra¬ 
tions for the determining of the species and siibspeeies 
themselves. 

Table I is in continuation of the one published for 
Part 1 and briefly calls attention to the strides that 

TAHUC I 




^ fU 


species under cultivation and rate of increase of intro¬ 
duced plants provide much of interest to the amateur. 
Thus of Ampelamtts albidus (p. 769) we read: ‘'The 
beekeepers widely publieized this plant as an excellent 
honey plant under the name of bluevine. Wo intro¬ 
duced it for this purpose at Bluff ton and some seed 
escapf^d and we have been trying to exterminate it now 
for eight years without success.” 

One of the most interesting passages in the book 
will be found on pages 1125 to 1129, where detailed 
explanation is given of habitat terms such as “slough,” 
“bug,” “pond” and “prairie.” 

The eighty-seven pages of excluded species (more 
than 700 items) represent previous incorrect detemii- 
nations, unsubstantiated records, etc., and reveal the 
pitfalls which beset the careful worker. The “Flora 
of Indiana” upholds Dr. Coulter's statement in the 
preface: “It is safe to say that in no other regional 
Flora has such meticulous care been taken to secure 
absolute accuracy in determination, as well as the very 
latest word in these special studies.” 

Hbkbx K. Sven son 

BboOklvn Botanic Oaiu»:n 

MOLLUSCA OF NORTH AMERICA 

Land iioUusoa of J^ortk Amerka {Norih of Mexico). 

Vd, 1, Part 2. By Henuy A. Pil8BKy.' 

It was my pleaaure to review in Scienoe (Vol. 91, 
No. 2360, pp. 292-293) Vol. 1, Part 1, of this impor¬ 
tant pultotioii. I refer the reader of the present 
pote to that review, in which the scope, significance, 
as wall as'the timeliness of this endeavor are dis- 
ch8Se4. 

It Part % which covers tiie families Polygyridae and 

^ 1940* Monograph No, 8. The Academy of Natural 
QcimMk of Philadelphia, up, Vi 1675-994, index, ix pp., 
m illhistratioiis, about 1,500 97*50 to sub- 

set; separate, 910.00* 


H'amlly V. Polyovbipar 
•ubramlly Polygtrinae 
Genus Polygyra 
SubgeuuH PolyCTm 
Subxenui9 Buc^loclilia 
Genus Ntenotrema 
Genus Pratleoleila 
Genus Mesodon 
SubgenuH Mesodon 
Submenus Patera 
Nubaenus Anpalachlna 
Subgenus lunectarius 
Genus Trllobopsis 
subfamily Triodopslnae 
Genus TrlnCmisis 
Subffeims Trlndopsis 
Subgenua Xolotreina 
Subgenus Neohellx 
Subgenus Cryptomastix 
Genus AUogona 
Nubgenus AUogona 
SUbgeuus DysmeComa 
Genus VenpericolA 
Genus Ashuiunella 
Family VP Sagdioab 
subfamUy Nagdinae 
Genus Idicteoluna 
subfamily Tbysanopborluae 
Genus HoJeCa 
Genus Tbysunopbora 
Subgenus Tbysanophorn 
Uubgenus Iiyrocunus 
Genus Aticrophysula 
Total qf Part 2 
i'ontenls of Part 1 
Total for the two parts 
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have been made since Binney published his Memorial 
volume in 1885, and also the significant part that Dr. 
Pilsbry has played in bringing our knowledge of the 
subject to its present status. 

These volumes are spans in the bridge that will easily 
cany tiie student of North American mollusks from the 
distant 1885 to the present without going through the 
gigantic task of bridging the gap personally. 

I am sure that all of us pursuing this branch of 
science will voice gratitude and appreciation to him, his 
associates and the powers that be at the Academy of 
Natural Sciences of Philadelphia for the service that 
they have rendered us. 

Paul Baetsoh 

tf. S. National Museum 
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ABSTRACTS OF PAPERS 

(^Continued frovv page 484) 

The hdllietoeardiographj a new meaim of investigating 
the heart and circulation of man: Isaac Starr (intro¬ 
duced by A. N. iiichards). When physics and chemistry 
changed from descriptive and qualitative methods to 
quantitative methods, the rate of advance was tremen¬ 
dously accelerated. The investigation of disease has 
heeii largely descriptive and qualitative up to tlic present 
time, but there has been an ever'increasing group of 
workers attempting to design and apply quantitative 
iiiethodB to the host of problems encountered in the clinic. 
This preselltation is a progress report of an attempt to 
got quantitative information about one of the commonest 
problems in mediciue, the question of the strength or of 
weakness of the heart and circulation. The heart la a 
pump and to properly assess its function the amount of 
blood pumped per unit of time must bo known. Methods 
designed to estimate the cardiac output of man have been 
developing since 1909. The iield has been handicapped 
by the impussibility of testing methods by estimating 
known quantities, but the best methods now yield con¬ 
sistent results, and agree fairly well with one another. 
But oil these methods, either because of the need for co¬ 
operation on the part of the subject, or because they 
incited fear or caused discomfort or pain, or because of 
the laboriousness of the procedure, have not been suitable 
for routine use in the clinic. The balHstoeardiogrnpb is' 
suitable for such use, for it requires nothing of the 
subject save that he lie relaxed on the table and rough 
estimations of cardiac output can be made by the operator 
in a few minutes. The apparatus consists of a tabic sus¬ 
pended from the ceiling on wires and braced to prevent 
motion in any but the longitudinal direction. Motion in 
that direction, opposed by a strong spring, is magnified 
several thousand times and photographed. When a sub¬ 
ject lies on the table it moves in time to the beating 
of his heart. The forces producing this motion are chiefly 
the recoil as the blood starts headward when the heart 
contracts, and the impact as t^s headward motion is 
arrested at the aortic arch and pulmonary bifurcation. 
Unfortunately the resultant of these forces is not per¬ 
fectly reproduced in the record, for they pass through 
body tissues which, jelly-like, quiver for a brief instant 
after receiving a single blow. Therefore afteT-vibratio 3 Bfl 
warp the latter part of the record, but they have much 
less effect on the early waves and from this part reason¬ 
ably reliable data can be obtained. For this and other 
reasons I do not believe that the method will ever be one 
of the highest precision; its importance is in the ease 
of its application and in the fact that It gives to clini¬ 
cians some knowledge of fundamental facts of cardiac 
function about which the ordinary clinical methods leave 
them ignorant. Evidence has been secured that the size 
of the early ballistic waves is related to the output of the 
heart, that their shape is conditioned by the changes in 
the velocity of blood during its ejectidn from the heart. 
Normal standards have been ascertained by examination 
of over 300 normal subjects. The method makes possible 
the routine examinaHon of patients and provides evidence 


of cardiac health or disease of a type not available before.. 
It will also detect abnormalities of the circulation not 
associated with heart disease, a condition which has often 
entirely escaped detection heretofore. The method is 
particularly adapted to assessing changes in cardiac func¬ 
tion in single individuals. Experiments have been carried 
out on the effects of exorcise, drugs and other therapeutic 
agents on cardiac function, and also on the development 
and healing of disease. 

The interaction of tones in the car: Erkkst O. Wkvxr. 
When two or more tones are applied simultaneously to the 
ear they interact in a complex manner and give rise to 
phenomena not represented in the pliysical stimuli. Some 
of these phenomena—beats, combination tones and mask- 
ing—have already been recognized in subjective observa¬ 
tions. A new phenomenon, called tonal intorference, is 
revealed by the electrical responses of the cochlea. Tonal 
interference appears as a reduction in the magnitudo of 
response to a given tone due to the presence of another 
tone. It is distinct from masking: it has a different 
locus in the auditory meclianism, and it occurs for tones 
of any frequency. An experimental analysis shows the 
character of the interference process and its relations to 
the stimuli; and, more generally, it gives insight into the 
nature and order of events in the cocldea in response to 
sound. The experiments were carried out in collabora¬ 
tion with C. W. Bray and M. Lawrence, 

The rdle of the carotid and aortic todies in the defense 
of the mammalian organism against oxygen laoJc: OARh 
P. Schmidt and Jur.nm II. Comeoe (introduced by A. N. 
Richards). Tlie carotid and aortic bodies consist essen¬ 
tially of glomus tissue, <.c., they are structures in which 
arteries break up into thin-wallcd sinusoidal spaces devoid 
of muscular coat and in which the pressure must be close 
to the arterial level. The walls of these spaces contain 
abundant nerve endings, and the specialized function of 
the structures depends on the fact that these nerve ele¬ 
ments are stimulated by certain changes in the ohomical 
composition of the blood, giving rise to reAexes that 
strongly stimulate the medullary centers (respiratory, 
vasomotor, cardioaccelerator, cardioinhibitory); under 
some circumstances generalized motor activity of the 
central nervous system (convulsions) may thus be pro¬ 
duced. The stimuli by which the chemoreceptors ore 
stimulated include all the conspicuous changes produced 
in the blood by increased metabolic activity, i.c,, increased 
carbon dioxide tension, decreased oxygen tension and in¬ 
creased acidity. A considerable number of drugs can 
also stimulate them; most of those can be grouped in 
two categorios: first, those that turn the balance between 
the demand of tissues for oxygen and the available supply 
of it in the direction of a deficiency of oxygen (inhibitors 
of oxidations such as cyanides and sulfides; stimulators 
of metabolism such as dinitrophenol and dinitrocresol); 
second, those that have nicotinic’* actions (nicotine, 
lobeline, coniine, choline and its derivatives, etc.). The 
significance of these refioxes to the organism probably de¬ 
pends on their being relatively primitiye and undifi^eren- 
tiated survivors in an air-breahiing mammal of a reflex 
sysiem orlginaUy intended for orienting a jj^U-bfeathihg 
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forbear in an aquatic environment* The .neuronfl of the 
medullary centers (particularly the respiratory) of ter- 
reetrial zuammaU have developed a highly specialized 
sensitivity to carbon dioxide^ but although some observers 
have claimed that the chemorocoptors are even more sensi¬ 
tive, the balance of experimental evidence now available 
indicates that in the normal mammal the chemorocoptors 
are distinctly less sensitive than the center to carbon 
dioxide. On the other hand, recent evidence indicates 
that the center is much less sensitive to ions, and the 
ohemoreceptors considerably more sensitive to them, than 
had been supposed; it now seems possible that the ion 
does not stimulate the respiratory center directly, the 
responses to this stimulus being due to the effects of the 
increased COg tension on the center and to the action of 
the H+ ions on the chemoreceptors. One of us (J. H. 0.) 
is now investigating the sensitivity of the respiratory 
center to carbon dioxide and to acids introduced directly 
into its tissues; so fur, although carbon dioxide has regu- 
larly stimulattid the center, acids (hydrochloric, lactic) 
have shown no signs of a similar capacity, but the ex¬ 
periments arc still in progress and no final statement can 
be made at this time. The chomoxeceptors are definitely 
responsible for most if not all of the stimulant effects of 
oxygen deficiency (the hyperpnea, hypertension and tachy¬ 
cardia and perhaps the convulsions also); this is also 
probably true of the corresponding effects of nicotinic 
drugs, excepting the hypertension that such drugs can 
produce by ganglion stimulation. Thus those reflexes 
are responsible for most of the organism's defense against 
anoxia; as far as is now known, the direct effects of 
anoxia on structtires other than the chemoreceptors is a 
depressant one; resistance to the depressant effects of 
anoxia is probably the most important attribute of this 
reflex system, and this is probably referable to the rela¬ 
tively undifferentiated state of the chemoreceptors. When 
the specialized sensitivity of the central neurons is re¬ 
duced (as by anesthesia) the control of breathing may 
revert to the primitive aquatic type and be carried out 
by the chemoreceptors, responding to deficiency in the 
oxygen tension of arterial blood rather than to increase 
in the CDs tension; under such circumstances relief of 
anoxemia may cause respiratory failure. In some cases 
of sudden relief of long-standing tracheal obstruction and 
perhaps of sudden increase in the oxygen intake by avi¬ 
ators at high altitudes, collapse and unconsciousness 
^nsue, perhaps for a similar reason. 

Some effeoU of low concentrations of copper salts on 
the mammalian red blood cell: Mxrkkl H. Jacobs osd W. 
D. Jokes. It was previously reported by Jacobs and 
Corson that concentrations of copper salts of the order 
of magnitude of 10“* molar, or even conaidcrably loss, 
have a highly characteristic inhibiting effect on the 
hemolysis, in solutions of glycerol, of the red blood colls 
of certain mammals, especially man. This effect has 
been further investigated by a non-hemolytic method in¬ 
volving osmotic volume changes of the cells under more 
normal conditions, and has been shown to be essentially 
one of cell-permeability to glycerol. Though it can be 
imitate in some respects by salts of mercury, in others 
it seems to be unique, and it suggests a possible delicate 


non^emical method which might be used under certain 
conditions, yet to be exactly defined, for the detection of 
traces of copper. The available evidence indicates that 
the action of copper is at the surface of the cell rather 
than in its interior; tlie minimum amounts required are 
BO small that only a fraction of the cell surface could be 
occupied by copper atoms at any one time. Within the 
limits of accuracy of the method, the effects of copper 
seem to be practically instantaneous; by photographic re¬ 
cording the full degree of inhibition of osmotic swell¬ 
ing can be shown to appear in less than a second. At 
the concentrations used the effects are also rapidly re¬ 
versible, either by washing the colls, diluting the external 
medium beyond a certain critical point, raising the pH 
(with results that differ with different species) or, most 
conveniently, by the addition of a trace of serum or of 
hemolyzed cells. The latter method is well suited to 
photographic recording, and permits the demonstration 
of a restoration of the normal permeability of copper- 
treated colls in as short a time as one second. 

A comparison between splenic and normal erythrocytes: 
Arthur K. Parpart (introduced by E. N. Harvey). One 
of the chief functions of the spleen is the storage of blood 
colls. Previous experimental work has suggested that 
erythrocytes, thus stored, undergo degenerativo ohangos. 
The nature of these alterations was not known. Becent 
investigation has clearly demonstrated that erythrocyte 
degeneration in the spleen is associated with marked 
changes In the red cell membrane. A comparison has 
been made between the permeability of erythrocytes from 
the splenic reservoirs and those from the normal circula¬ 
tion, The permeability to lipid-soluble and lipid-insol¬ 
uble compounds and to ions has been found to be much 
greater in the case of red cells stored in the spleen. These 
observations suggest that there must be some changes in 
oithor the chemical composition or the molecular config¬ 
uration of the rod coll membrane, or both. Lipid analyses 
iiave shown that the total lipid content of the membrane 
decreases. At the same time the lipoprotein complexes 
in the membrane are decreased, Those data have an in¬ 
teresting bearing on the relation between permeability 
and the chemical composition of the red cell membrane. 
They are the first records of a normally occurring change 
in the membrane composition which is correlated with a 
change in permeability. Previous experience with varia¬ 
tions of lipid content of red cell membranes in relation 
to their permeability made it reasonable to expect that 
the decrease in lipid content of splenic red cells would 
not have affected their permeability so markedly. There 
remains the, as yet uninvestigated, possibility that the 
orientation of the molecules in the red cell membrane is 
an important factor in the altered permeability of splenic 
red cells. Investigations are in progress concerning the 
enzymatic agent which is responsible for the changes in 
the chemical composition of red colls stored in the spleen. 

Pituitary diabetes in the cat; recovery after itwwHn 
treatment: F, D. W. Lukens and F. 0. Dohan (intro¬ 
duced by A. K. Biebards). Pituitary-diabetes is the 
permanent diabetes produced by the injection for a few 
weeks at crude saline extract of anterior pituitary giands. 
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TMs waa first described 1^ Br. F. O. Young, ot London^ 
who used normai' dogs; he could not make normal cats 
diabetic. We have likewise failed with the intact cat, 
but have found that by the removal of part of the pan* 
creas (leaving enough to prevent any signs of diabetes), 
this species is rendered susceptible to pituitary extract. 
A number of permanently diabetic cats have thus been 
prepared. They manifest the same type of diabetes ob^ 
served in the dog as measured by the blood and urine 
sugar, but the pancreatic islands (the source of insulin) 
present a type of abnormal appearance (hydropic de¬ 
generation) which is different from that in the dog 
(atrophy). In the cat anatomical and functional res¬ 
toration of the islands takes place under insulin treat¬ 
ment, and the recovery of the animal is maintained after 
the withdrawal of insulin. Recovery does not occur in 
animals in which the diabetes has lasted for five months, 
and no recovery has been reported in pituitary diabetic 
dogs treated with insulin. The relation of various fac¬ 
tors to the recovery of damaged islands of the pancreas 
in the diabetic animal con thus be studied. Species dif¬ 
ference, the typo of anatomical disorders, the duration 
and severity of the diabetes and the variations of treat¬ 
ment are under investigation. 

The tetramite stage of Orthopteran auxocyies: C. E. 
McCluno. During the development of the male germ 
cells of the grasshopper a critical stage is reached dur¬ 
ing which equivalent contributions by the male parent 
and the female parent arc brought into intimato physical 
contact and there react upon each other so as to bring 
about new combinations in the character controls of the 
two. This seems to be the moat aignidcant feature of 


blpa^tal feprodu<it}on, and ^very Retail of tlie phe- 
nomeoia of gem cell production at this time is of gre&t 
theoretical importanoe. Because these details cqnjmm 
very minute elements of the cell exact determinations of 
their behavior are difficult to arrive at. It is, however, 
now generally agreed that the ehromosomes, the cell ele¬ 
ments which carry tlie material genetic controls, are 
greatly elongated and lie parallel with homologous regions 
apposed. Just how the exchange of units, representing 
genetic controls, is accomplished, is not completely under¬ 
stood. One significant stage of the process is of very 
short duration and has nOt previously been described. At 
this time the four strands of each chromosome, two from 
each parent, lie extended and parallel with eaCh other, 
without the presence of any of the so-called chiasms which 
have been credited by some as the means by which these 
threads are held in contact. Various other assumptions 
of * * attraction' ^ and * * repulsion, ^ ‘ precocity, * * etc., are 

definitely disproved by the existence of the ^ * tetramite," 
a chromosome in the form of four parallel threads. 

Biographical memoir of Harvey {Williams) Cushing: 
W. G. MscCallum. 

Biographical memoir of Calvin Blackman Bridges: 
T. H. Moboak. 

Biographical memoir of Arthur Mdwin Kennelly: 
Vannevar Bush. 

Biographical memoir of Floyd Karker Bichtmyer: 
Hbrujuit K. Ives. 

Biographical memoir of Albert Siauveur: Reoinaij) A. 
Daly, 


SPECIAL ARTICLES 


ATTENUATION OF CELL STIMULATING 
BACTERIA BY SPECIFIC AMINO 
ACIDS^ 

Factors influencing virulence have been studied as 
part of a larger program aimed at clarifying the 
means whereby the crown gall organism, Phytomonan 
tumefaciens^ (Smith and Tow^ Bergey et al, incites 
diseased growth in plants. After a considerable range 
of toxic substances and unfavorable conditions failed 
to change pathogenicity, glycine proved effective. At¬ 
tenuation was accomplished by 20 to 30 transfers in a 
mannitol nitrate mineral salts medium containing .1 to 
.3 per cent, glycine adjusted to pH 6.8. The amount 
of glycine was increased gradually in successive trans¬ 
fers, according to the tolerance of the culture, so thut 
growth was slow. Attenuation was considered com¬ 
plete when puncture inoculations into tomato failed to 
induce crown gall. Several original strains have been 
kept in culture for over ten yoats without loss of 

1 Published with the approval of the director of the 
Wiseonsln Agricultural Station. This work was snpuorted 
in part by the International Oancer Research Founoatloii 
and the Wisoonsin Alumni Research Foundation. Aseisr. 
tance in testing these materials was fundshed by the 
personnel of the Works Projects Administration, official 
project no. 


virulence. Mechanically picked single cell cultures 
were isolated at the beginning, at various intermediate 
stages and at the end to avoid any differential selection 
in an originally mixed bacterial population. 

Some attenuated cultures when placed on yeast in¬ 
fusion mannitol medium regained virulence within a 
year. Others remained attenuated even after four 
years. The permanency of attenuation was partially 
dependent upon the number of transfers in giyeino 
medium after attenuation. 

The reaction of the medium affected the rate of 
attenuation. A medium at pH &0 was inhibitory and 
readily attenuating, while one at pH 5.0 wag not. 

Various other compounds having atructural simdar- 
ity to glycine have also been Among otm 

50 compounds most of the amino acids were included. 
With the exception of dioyandiamid (which gave <mly 
partial attenuation) and the dipeptlde of glydme^ 
the attenuating compounds were amino acids. 
were: glycine, alanine, serine, alpha amino n4nt^^ 
aciid, thrconin^ valine, norvahne, mothioniuei ; 

pdrl^cine, isoWeine and lysine. 
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Fta. 1. Attenuating eompoundfl^ concentrations used 
in mannitol-nitrate-mineral'Salts medium, and number of 
successive transfers neoessarj to attenuate siuglC'Celled 
virulent crown-gall cultures. The concentrations given 
were the highest used. 


oally active amino acids were studied except with 
leucine. In this case both the 1- and dl-compounds 
were found active. Except for phenylalanine there 
w^as direct correlation between inhibition of bacterial 
growth and attenuation. 

Thus all the attenuating amino acids were aliphatic 
in nature. With the exception of lysine they contained 
only single amino and carboxyl groups. The other 
diamino mono-carboxylic acids, the mono-amino di- 
carboxylic acids and the cyclic amino acids were in¬ 
active. Although glycine was active, the ethyl ester 
of glycine, the anhydride of glycine and sarcosine were 
inactive. This indicated that the free amino and car¬ 
boxyl groups mifi^t be required for attenuation. Also 
since diglyoine was less eflPective than glycine and tri- 
glycine was inactive the length of peptide chain 
appears influential. 

Glycine and alpha amino n-butyric acid did not 
specifically inhibit glucose or succinate drfiydrogenaso, 
aspartic acid deaminase or aerobic respiration in the 
IVarbnig respirometer, The active amino acids like¬ 
wise did not speeiflcally inhibit the peptidases splitting 
letteylffiyeine# lencyldiglycine or alanyldiglycine. 

Over 1,000 attenuated cultures have been produced 
dhdng tbesa studies. 

The details of these investigations will be published 
eteewhere. Meantime, this prdiminaiy statement is 
giim because of its beax^ on such basic problems as 
(i) {Mtthqgetue Wtefia, (2) the 

ipeeiflcity o£ afninc adds and (3) 
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LOCAI^ATION of CsHOLINS SSTBMISE IN 
v A NERVE FIBERS 

RfiGBNT investigations have revealed that choline 
esterase is highly concentrated in all nerve fibers, but 
rises to Strikingly high concentrations at synapses and 
motor end plates.'*^ Previous observations on the 
superior cervical ganglion of cats, after section of 
preganglionic fibers, and on denervated muscles of 
guinea-pigs*’' suggested strongly that the enzyme may 
be concentrated at or near the surface of nerve cells. 
In these experiments the concentration in pregan¬ 
glionic fibers inside the ganglion appeared to be sev¬ 
eral times as high as liie concentration in the same 
fibers before they enter the ganglion. This increase 
was interpreted as possibly being connected with the 
increase of surface due to the extensive end-arboriza- 
tion of preganglionic fibers in this ganglion. 

Direct evidence that choline exterase is highly con^* 
centrated at or near the surface of nerve fibers has 
now been obtained. The enzyme activity has been 
determined separately in the axoplasm and the sheath 
of the giant fiber of the squid {Loligo paealii). The 
method used was the Cartesian diver technique as 
developed by Bocll, Needham and Rogers.'* 

Practically the total enzjrme activity is found in the 
sheath, whereas the amount of enzyme present in the 
axoplasm is negligible. The figures obtained in one 
experiment are given in Table 1. 


TABLE 1 



Material In 
mg fresh 
weight per 
diVor 

Output of 
COcxlO* 
cium In 

300 min. 

Qoh-b** 

(average) 

Whole axon. 

i 0.12.S 
{ 0.123 

53 

69 

0.160 

Sheath . 

ra 

136 

116 

0.420 

Axoplaaitt. 

ooo 

odd 

8 

28 

18 

0.027 

* Qch • b • • mg. 
t«2TS- C. 

ACh split by 

100 mg tlHiue 

In 60 min. 


Aa at least 60 to 90 per cent, of the sheath is con- 
neotiye tia$ue,^ the values obtained for the sheath have 
to be multiplied by at least 6 to 10 times. The 
enzyme concentration may be actually much higher 
than the activity per unit of tissue weight indioates, 

X X). NachmaUBohn, BuXl, Boc, €him, hiol,t 31: 761, 1039. 

b D, Natshmansohu, Pak Jour, Bioh and M^d., IS: 665, 
1940. 

< tiouteaux and P. Naduuausohn, iVoc. Boc* 

FM and Med*, 43: 177, 1940. 

^ E, J, BocU, J. Needham and V. Bogers, Froc* 

.(B) 1S7: 8SS, 1939. 

oPi^lloiial communication from F. O. Bchmitt. 8ee 
alio flgv^ in Bear, Schmitt and Young, Free* Boy* See, 
(B) m: 496,1937. 
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because the mjay be localised in a small frac¬ 

tion of the remaining volmne. The figures found for 
the activity of the total giant hber are, os could be 
expected, intermediate between those for the sheaih 
and those for the axoplasm* 

The experiments bring evidence for the high con¬ 
centration of the enzyme at or near the surface of the- 
nerve cell. They suggest that the activity of nerve 
cells is connected everywhere at or near the surface 
with the metabolism of acetylcholine and that the 
phenomenon is only quantitatively more important 
at synapses. This would explain the findings of 
Lorente de No® that acetylcholine can be liberatedK 
from fibers as well as at synapses and is contpatible 
with the conclusion of Gasser and Erlanger^*** that 
conduction of nCrvo impulses along fibers and across 
synapses differs only quantitatively. 

Wo are greatly obliged to Dr. H. B. Steinbach for 
the dissection of the fibers. 

J. Boell 

D. Naohmansohn® 

The Osbobn Zoological Laboratohy 
AND THE Laboratory of Physiology, 

Yale University, and Marine 
B ioiiOOicAL Laboratory, Woods Hole 

FELINE PELLAGRAi 

In recent years, a large number of investigators 
have shown that nicotinic acid is essential for the 
health and well being of dogs,® ®*^ pigs,® monkeys* 
and human beings,^' ® but so far as we have ascertained 
no studies have been reported of its role in the nutri¬ 
tion of cats. 

The present communication describes typical symp¬ 
toms of nutritional deficiency in cats which are relieved 
dramatically following a daily oral dose of 80 to 100 
niilligi'ams of nicotinic acid.* Each of the six cats 

<*B. Lorente de N6, Science, 01: 601, 1940. 

7 H. 8. Gasser, Jour, HeurophfmoLt 2: 861, 1939. 

« J, Erlanger, Jour. Neuroph^ol., 2: 370, 1939. 

9 This work was made possible by a grant of the Dazlan 
Foundation. 

1 From the Department of Internal Medicino, Univer¬ 
sity of Cincinnati, Cincinnati, Ohio; the D^artment of 
Medicine, University of Alabama, and the Hillman Hos- 

ital, Birmingham, Alabama: these studies were aided 
y a grant from Anheuser-Busch, Inc. 

2 H. E. Street and Q. R. Gowgill, Proc. 8oo. Eaeper. Biol, 
and Med,, 37: 547, 1937. 

8 C, A. Elvehjem, R. J. Madden, F. M. Strong and D. 
W. Woolley, Jour. Biol. Ckem,, 123: 137, 1938. 

* W. H. Sebrell, R. H. Onstott, H. F, Fraser and F. S. 
Daft, Jour. Nutritionf 16: 355, 1038. 

0 H. Chick, T. F. Macrae, A. J. P. Martin and 0. J. 
Martin, Biochem. Jour., 32: 10, 1938. 

oL. J. Harris, Biochem. Jour., 32: 1479, 1938, 

f P. J. Fouts, 0. M. Helmer, 8. Lepkovsky and T. H. 
Jukes, Proc. Soc, Exper. Biol, and Med., 37: 406, 1937. 

8T. D. Spies, Clark Cooper and M. A. Blankcnhom, 
Jour. Am. Med. Aan,, 110; 622, 1938. 

* Supplied through tho courtesy of Merck and Company, 
Eidiway, Now Jersey. 
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studied had lost wei^t and refused food. ap¬ 

peared weak, sluggish, apathetiG, and usually the head 
hung much lower than the rest of the body, They 
made no effort to move even when xioked, and offered 
no resistance to hyperextension of the mouth and other 
physical manipulation. Examination of the oral cav¬ 
ity presented a peculiar yet typical appearance, char¬ 
acterized by an ulcerated, reddish margin in the upper 
part of the palate close to the midlme, and a tongue 
that was very red over the terminal portion. Thick 
saliva of an extremely foul odor drooled from the 
mouth- Each animal had an elevation in temperature 
of around 3 to 6 degrees. 

Within 48 hours following the administration of 
nicotinic acid, there was a return of appetite, subsi¬ 
dence of syinploms and disa|»i>earance of the oral 
lesions, and the temperature became normal. 

The following representative case history describes 
the symptoms of feline pellagra and illustrates the 
dramatic response of an affected cat to nicotinic acid 
therapy. 

A* fourtoen mouth old male cat was brought to the 
veterinarian on August 10, 1940. For two days he had 
refused all food, had slept most of the time, and had 
remained in one place unless forced to move. His tem¬ 
perature was 105.8® F. Tho tongue was fiery red in color. 
The anterior border of tho tongue showed au area about i 
inch wide of ulceration and congestion. There was slight 
congestion and a fow small ulcers in the throat. A small 
amount of thick saliva drooled from the mouth. 

This animal was given orally 80 milligrams of nicotinic 
acid for two days, at the end of which time the tongue 
began to clear, his throat became normal and the drooling 
ceased. He began moving around in the cage voluntarily. 
By tho third day, the tongue had resumed its normal 
color, and the cat appeared normal in every way. He 
drank milk and was able to oat canned food. He was 
dismissed from the hospital at this time, and a daily oral 
dose of 30 milligrams of nicotinic acid was prescribed for 
the next four days. 

Summary. The present communication describes a 
deficiency disease in cats which responds promptly and 
dramatically to the administration of nicotinic acid. 

M. K. Heath 
J. W. MaoQoten 
T, D. Spies 

STRUCTURE-PROTEINS 

It is generally believed that fibrous protein moleculea 
are found only in tissues having a mechanical fanction, 
like hair (keratin), muscle (myosin), tendon (elaatin). 
Most of the other proteins studied have been found to 
be globular. 

The globular shape entails a certain mobility; 
rod shape an ability to form solid structures. Accord- 
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that wherever nature neede a mobile 
protdn (eanun albomin and globulin, secretions like 
milk-proteins, hormones like insulin, different enzymes, 
etc.) it applies the globular shape, and wherever it 
Wants to build a solid structure it applies the rod 
shape. Proteins have been found to be mostly globu¬ 
lar because unconsciously the mobile and^more easily 
aeoeasible proteins have been seleete<l for study. The 
fibrous nature of proteins, having a mechanical func¬ 
tion, has been recognized not because these are the 
only fibrous proteins, but because the mechanical func¬ 
tion conditions a coaxial arrangement of the molecules, 
which arrangement makes the rod shape easily detect¬ 
able. 

If an animal tiHsue, like kidney, is extracted with 
weak saline, the mobile, globular proteins go into solu¬ 
tion making about one third of the total protein. The 
remainder is insoluble in weak saline and represents 
the morphological structure, the solid edifice of the 
cell. This part of the protein is fibrous, as can be 
demonstrated by the intense double refraction of flow. 
In most tissues about half of this structure-protein 
can be brought into solution by extraction with EdsalPs 
fluid (0,6 m KCl, 0,01 m Na^COj,, 0,04 NaHCOa) con¬ 
taining 30 per cent. urea. The viscous, thixotropic 
protein can be precipitated by diluting (1:5) and 
neutralizing the solution. The protein, extracted in 


this way, seems to form a definite fraction analogous 
to myosin. The protein also contains P in quantities 
comparable to the P of vegetable viruses. The i*od 
shape and P content of these proteins invalidates two 
of the arguments brought forward for the exogenous 
nature of certain viruses. Chloroplasts also contain 
fibrous proteins. The remainder of the protein, rep¬ 
resenting about one third of the original, can be 
brought into solution by treatment with 2 per cent. 
NaOH containing 30 per cent, urea at 60°. This frac¬ 
tion also shows a marked double refraction of flow. 

By squirting the urea-suit solution into water the 
proteins can be pulled into threads, which, after diy- 
ing, can be studied riinlgenoscopically. The first meas¬ 
urements indicate that they are built on the sam(‘ pat¬ 
tern as myosin or keratin. 

Globular proteins, if treated with urea-salt or urea- 
NaOH give no double refraction of flow (serum al¬ 
bumin and globulin, casein, ovalbumin, lactalbumin, 
gelatin, edestin). 

This research was sponsored by the Josiah Macy Jr. 
Foundation, New York. Detailed report will appear 
elsewhere {Enzymologia). 

I. Banga 

A. Szent-Gyorgvi 

Institute or Medical Chemisi’rv, 

Szeged, Hungary 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


DOUBLE-STAINING IN TOTO WITH 
HEMATOXYLIN AND EOSIN 

A METHOD of double-staining in toto with hema¬ 
toxylin and eoain has been devised primarily for verte¬ 
brate embryos, but has also been applied to variou.s 
vertebrate and invertebrate tissues with equal success. 
It is simple, reliable and a great time-saver when 
large numbers of sections, especially serial sections, 
are required. Furthermore, it eliminates the danger 
of losing any of the sections, whicli might easily occur 
if these were stained on the slide. 

By using a modification of Ehrlich's hematoxylin as 
a toto^stain I liave obtained excellent results with both 
embryological and histological materials of sizes up to 
1 cm in diameter. The formula is as follows: 


SSbrlich's hematoxylin, stock solution. 8 cc 

66 per cent, alcohol. 80 cc 

Glacial acetip acid . 2 cc 


This staining solution is highly penetrating, does not 
Ovarstain and gives a practically pure nuclear stain if 
it & foDowed by a proper washing with very weak 
WStic acid. The entire procedure involved in this 
dbatte^ataining method is outlined below: 

(1) Fix einbryps or pieces of ttssue in Bouin's fluid 


for 1 to 3 days, according to size. Wash and pre¬ 
serve in 70 por cent, alcohol. 

(2) The yellow color in the tissue is removed by soak¬ 
ing in several changes of 70 per cent, alcohol 
saturated with NaHCOf, or KHCOa (allowing about 
ono hour for each nullimetor of tissue). Then 
wash out the bicarbonate in 50 per cent, alcohol 
for one or more hours. 

(3) Stain in 20 vols. of modified Ehrlich hematoxylin 
for 2 to 5 days (about one day for 2 mm of tissue). 
Shako from time to time to insure unifonn pene¬ 
tration of stain from all sides of tissue. 

(4) After rinsing in water, soak tissue in several 
changes of 30 por cent, alcohol containing 0.5 per 
cent, acetic acid to extract the excess stain (about 
one hour for each millimeter of tissue). The last 
change of acetic alcohol should remain practically 
colorless after the tissue has been in it for half an 
hour. 

(5) Slow running tap water overnight. 

(0) Dehydrate through alcohols of 30, 50, 70, 85 and 
05 per cent., 6 to 24 hours in each grade. 

(7) 96 per cent, alcohol with 0.3 per cent, eosin (alco¬ 
hol-soluble), 12 to 24 hours. 

(8) Absolute alcohol with 0.3 per cent, eosin, 12 to 24 
hours. 

(9a) For small oxnbryos and soft tissues, clear in chloro¬ 
form by the sinking method os foUows: 
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In a amall diah or a nvide aholl vial| pour a layer 
of ohloroform on the bcrttom and then a layer of 
absolute alcohol with cosin on top of it. Neat* 
place the embryos or pieces of tissue in the aleo^l 
and allow them to sink slowly into Uie chloroform; 
leave for 2 to 6 hours or until they have sunk to 
the bottom. 

(9b) For large embryos and for tissues which become 
tough or brittle tioaily, clear in synthetic oil of 
wintergreen by the sinking method. Then replace 
the oil with chloroform in siiullar nianncr. 

(10) Chloroform saturated with paraffin overnight/ 

(11) Melted paraffin, 2 or 3 baths, 1 to 3 liours in each 
bath. Embed in the usual way. 

(12) Out sections, attach them to Hlidcs by the albumen- 
water method, and dry for 24 hours or longer. 

(13) Put sections in xylol to reujove paraffin; bring them 
to absolute alcohol to differentiate the oosin, tlien 
back to xylol; mount in balsam. 

Sections made from materials thus prepared are 
stained sharply and uniformly from center to periph¬ 
ery, and show good color differentiation similar to 
those stained on the slide. Among the tissues tried 
were pieces of Nereis, clam gill, grasshopper testis, 
Amphioxus, salamander liver and stomaoh, mammalian 
skin, pancreas, cartilage and growing bone, a 10 mm 
pig embryo and portions of a young shark liaving a 
diameter of 14 mm. Equally good results were ob¬ 
tained for all of them. In the grasshopper testis, the 
rnetaphase chromosomes and the spindle stnicture were 
nicely brought out but, as with the other alum^hema" 
toxylins, except iron hematoxylin, the eentrosomes 
were only faintly stained. 

Chao-Pa Wu 

Pjbipino Union Mbmcal College, 

Peking, China 

STERILIZATION OF SURGICAL INSTRU¬ 
MENTS BY DI-ETHYLENE GLYCOL 

Stihulieation of surgical instniments by boiling 
water involves disadvantages: the boiling point of 
water is relatively low; mineral deposits or stains may 
occur, especially if the water is hard; and there is a 
tenden(^ for boiling water to dull the edges of cutting 
tools. Di-ethylene glycol is relatively free from these 
objections. While it may fume on heating, this is 
negligible when small sterilisers are used. If an etleo- 
trie sterilizer is set at the temperature of the 

liquid rises to about 150° C. As its boiling point of 
250° C. is approached, it fumCs more markedly, but 
adequate sterilization should be obtained at tempera¬ 
tures where fuming is not apparent On standing it 
evaporates very slowly so that only small amounts at 
infrequent intervals need be added to the sterilizer to 
keep it full. Di-ethylene glycol leaves neither stainz 
nor deposits cm the instruments. It has no appreciable 
daUit^ effect on cutting edges. Since it is completely 
soluble in water, di-ethylene glycol residues may 


dippUn; the heat^tx^ted kistrhT 
m^ta in sterile wider before use. Finally di-ethyiene 
glycol is relatiVeity inexpensive and readily availabW 
rixemioal supply housoB. These obeemtioihs are 
based on two yeazs' exhaustive trial with the com^ 
pound in comparison with many others recommended 
for Bteriliza|^ of dental instruments. 

ChAKLSS GtTBOHOt 

KsWTON D. MEUiASS 

Univehsity or Oalifobnia 
San Francisco 

“STUCK** SYRINGES 

A SIMPLE and effective method of separating a 
“Stuck** syringe is to place it in a oontainbr of concen¬ 
trated nitric acid completely covering the syringe. 
Leave it immersed for a variable length of time, a 
week or two usually being sufficient. 

W, J. Nukoksteb 

University op Michigan 
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ing percentage of salt constituents may, for example, 
represent an actual gain in total amounts thereof. 
The divergence between percentage and absolute 
weight of salts is, in fact, the usual case in the growing 
plant. Salt content actually rises in the vegetative 
plant but appears in the data as a progressively lower 
percentage of the entire dry weight. During the repro¬ 
ductive phase, on the other hand, diminishing per¬ 
centages of salts may frequently reflect reduction in 
total amounts, us becomes apparent from data dis¬ 
cussed herein. Omission of such actual weights from 
many otherwise thorough studies in the literature of 
mineral nutrition has gi'eatiy diminished their inter¬ 
pretative value. 

With rel!erence to the analysis of small amounts of 
tissue, it may be ])ointed out that earlier handicaps in 
this connection have, in considerable measure, been 
removed by recent perfection of micro-analytical and 
histo-oliemieal procedures. These micro-methods not 
only permit analysis of the minute amounts of raeri- 
stematic and floral tissues available to the physiologist 
but also greatly expedite analysis generally. Micro¬ 
analyses of localized areas facilitate coirelation of 
such data wdth histological sections prepared from the 
same tissues. As a final technical detail, pot cultures 
of known weight in coarse sand or silica gravel permit 
a continuous check on growth and transpiration, and 
also facilitate recovery of the root system. 

During the course of the experiments in a controlled 
greenhouse environment, certain major trends soon 
bwome evident in hemp, beans and other herbaceous 
annuals studied. Rapid intake of potassium and phoa- 
' phorus characterizes the period of seedling growth, 
but tti'e overtaken by nitrogen absorption prior to 
initiation of floral primordia (Demidenko and Popov, 
1937). Under conditions of adequate nutrient sup¬ 
ply, the first obvious indieution of flower inception is 
a rather abrupt and progressive increase in the rate 
of transpiration, readily detectable by the amount of 
water necessary to maintain the cultures at approxi¬ 
mately constant weight. Despite the transitory rise’ 
in rate of absorption, tissue analyses at this stage show 
that plants actually undoigo a change in water bal¬ 
ance in the direction of lower water content and higher 
percentage dry weight. Water loss definitely eatceeds 
rate of supply and a trend toward progi*easive dryness 
of tops is initiated (Bakhuyzen, 1937; Qouwentak, 
1929; Mothes, 1931; Smirnov, 1928). The trend 
toward tissue dehydration, once started, is ordinarily 
continuous for several weeks and sometimes even to 
ultimate maturity. It is interesting to note that this 
increase in transpiration and change in water bahuice 
frequently precedes the appearance of visible floral 
structures. 

Redaction in water supply entails a proportional 
change in solute concentration of all tissue fluids 


(Bakhuyaen, 1937). A rise in osmotic pi^essure of 
press sap is readily demonstrable but owes its origin 
not only to increased concentration of mineral nutri¬ 
ents but also to a ratlier sharp rise of soluble nitrogen 
and carbohydrates in the sap. The change in water 
balance thus appears to induce hydi'Olysis of insoluble 
protein and polysaccharide reserves, a metabolic tran¬ 
sition generally known to presage early structural 
madifleation. Rise in rate of transpiration and the 
subsequent hydrolysis of msoluble carbohydrates 
originates in j*estricted areas of which the shoot apices 
are tlie initial foci. Increase in tissue dry weight 
spreads from these apical regions to adjacent leaves. 
Rapidly transpiring leaves thus deplete the water sup¬ 
ply of contiguous tissues of lower osmotic pressure. 
Normal translocation upward is deflected from apical 
zones, and salts commence to aceunuilaic in axillary- 
loci. Dehydration is progressive in leaves and Btem 
until entire shoots are involved. 

In the roots, the change is not immediately one of 
altered water balance but rather a reduction in rate 
of salt intake, as becomes evident from successive 
determinations of the total ininerHl mutter (Potapov, 
1938). The percentage drop in salt content usually 
noted in roots at this stage is not wholly ascribable to 
the rapid increase of organic materials but represents 
in part an actual diminution in rate of salt entiy. 
Determinations of actual stilt content rather than its 
percentages are extremely Jielpful in the iuimediate 
detection of this change in root activity. Eventually, 
as flowering approaches its aBcendeney, the water con¬ 
tent of the root system also becomes depleted and it 
then parallels the progressive drying of the shoots. 
The root at this time lapses into a state of retarded 
absorption of both salts and water which tends to 
accentuate tissue dehydration generally throughoiut 
the plant. Other investigators have also previously 
observed that salt intake up to the time of flowering 
is approximately commensurate with rate of supply 
but that it then begins to fall off (Cirowthers, 1934; 
Deleano, 1936). ^ 

Ab the fall in water content of roots afld flowering 
tops becomes more pronounced, there a 
rediatributiba of s^ts throughout thb imtire 
En^ shoots commence to lose an appremidblO: 
portion of their nutrient reserves (Burd, 
Dbleano, 1936) while at the saxaa time residu&i^^m 
tend to aecutnttlate at floral loci. Nutrient dopletioh 
of vegetative organs and later even of i^^sory floral 
parts leads to an ultimate concentration of salts in 
developing stamens and pistils (Ckmibes, 1938). Rela¬ 
tive proportions of the diiCerent ions in the stem os a 
whole arc also materially altered. Nitrogen and 
phorus aocimulAte at reproductive eentera in 
the CJfpense\p£ apices. t: 

it is inteiestii^ ^ thc 
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^{uimo^rdia. initiated is usually eomlated with the 
utnount of nitrpu^n and phosphorus in adjacent tis¬ 
sues (Biddulph, 1935; Cameron and Appleman^ 
1934; Ghrainger, 1938; Haas, 1935; Polster^ 1938). 
Localised nutrient reserves thus appear especially im¬ 
portant in early phases of flower development. In 
short, at the tune of flowering all the nutrients, organic 
and inorganic, are in a state of extreme flux, which 
appears to be a mobilization of food reserves prepara¬ 
tory to the later utilization of certain compounds at 
reproductive centers. Similar responses with reference 
to concentration of organic reserves in developing 
fmits have been reported by other investigators (Mur- 
neek, 1932*37; Kraus and Kraybill, 1918) but actual 
mobilization seems to commence well in advance of 
fruiting proper (Bakhuyzen, 1937). 

To judge from the universality and profundity of 
other changes which promptly follow, the original shift 
in internal water balance is by far the most signifi¬ 
cant event in the entire nutritional picture. Uniform¬ 
ity and magnitude of the drop in water content make 
it a reliable index to Uie onset of flowering. Shift in 
water balance, indeed, appears to resemble n trigger 
action which unleashes extensive subsequent changes 
in metabolism of roots as well as shoots. 

The increase in osmotic pressure of tissue fluids 
In the tops gradually extends to the roots and is 
attributable in ]>art to the translocation there of salts 
from the tops as reproduction pi'ogresses. Though 
there is a rise in percentage of salts in the root and a 
rise of salt concentration in root sap, the absolute 
amount of inorganic ions is usually loss on a true 
weight basis. These facts lead^ then, to the obvious 
conclusion that the salt content of the entire plant is 
often less during the reproductive than during the 
previous vegetative stage. This implies excretion of 
nutrients from root to soil (Ackromeiko, 1932*39; 
Bakhuyzen, 1937; Burd, 1^9; Loehwing, 1937; E. C. 
Miller, 1939). The phenomenon of nutrient excretion 
is especially evident in plants grown at high nutrient 
levids (Luttkufl and Boetticher, 1999). But even in 
^plants under eemditiona of inadequate feeding there 
is also evidence of similar accumulation of salts in the 
roots a.t the expense of tops. The element particularly 
involved in excretion is potassium with lesser amounts 
of nitxqgen and phosphorus (Dekano, 1936; Ackro- 
mmko, 1936). The speed and apparent ease with 
which potassium moves from tops of high to roots of 
lower osmotic pressure during the period of disturbed 
water balance, suggests a poising function of potas- 
rium in avoidance of injatious extremes of both 
osmotic pressure and nutrient disbalance among the 
iidiiera} ^ts in aggregate. 

ISie metabolic readjnstmaut to this increase in solute 
C«m^tration of ttasue Hioids is extremely farrreaoh- 
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spiouonsly sensitive to drought, a fact noted by other 
workers in a wide variety of plants (Saskin, 1938; 
Bakhuyzen, 1937; Stevanovskii, 1936; Maximov, 
1929). Drought sensitivity during flowering is pre¬ 
sumably interpretable as a deflnite inci’ease in foliar 
permeability. If behavior of this sort is demonstrable 
in experimental plants under conditions of imiform 
water supply, the eilccts of, water disbalance at the 
flowering stage must be even more pronounced in crops 
under the natural field conditions of water scarcity 
during midsummer. The entire literature on mineral 
nutrition is replete with evidence of water shortage 
during the flowering phase of crop plants, and it is 
difficult indeed to understand that its physiological 
signifleanee has not been generally recognized. 

The functional as apart from the fommiive aspects 
of flowering, then, seem to involve the following 
sequence of events, namely, increased transpiration 
and its resultant upset of internal water balance in 
the shoot; osmotic and solute increments of the sap; 
and finally redistribution of nutrient elements 
throughout the entire plant, often involving some 
elimination of salts from the root. 

With reference to mineral nutrients, tlie net effect of 
these changes during flowering would be to make the’ 
shoot, temporarily at least, largely dependent upon its 
own residual supply of salts rather than upon any 
rapid upward flow thereof from the r(X)ts (Crowtliers, 
1934). The assimiption of what amounts to a partial, 
functional separation of root and shoot derives support 
not only from the above described changes in nutrient 
distribution and drought sensitivity but also from the 
vascular alterations known to be associated with flower¬ 
ing. The important researches of Roberta (1939) and 
associates (Strneknieyer, 1938; Wilton, 1936) on re¬ 
duction in cambial activity and the resultant, restriction 
in phloem clearly indicate that the flowering plant 
confronts serious problems in translocation (Gill, 
1933; Liehr, 1927; Whyte, 1929). Wisconsin investi¬ 
gators (Roberts, 1939) report that locally applied low 
temperatures in the form of a girdle about the stem 
also act as on effective means of flower production, 
an observation which adduces additional evidence that 
reproduction is correlated with modified translocation. 
Similar reproductive responses have been induced by 
general low temperatuue treatment (Thompson, 1936- 
38) and by constrictions about stems (Roberts, 1939). 
Further corroboration of the conclusion that impaired 
conduction disposes to flowering is found in the recent 
painstaking work of Borman (1939) on the rooting 
of flowering cuttings. He finds, for instance, that 
cuttings of MtrahUis viridis taken in full bloom con¬ 
tinue to flower until they take root, after which they 
initiate vegetative growtii. Some of Borman’s other 
daW; t of cuttings also suggest a connection 
betwMi flowering and restricted transport of flutxieiits. 
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Any stimulus which renews vascular development^ 
rapid absorption and mass flow of nutrients re-initiates 
vegetative growth. This is shown in experiments on 
rejuvenation by reversal of the photoperiod. Plants 
in blossom can usually be induced to renew growth 
by shifting to a vegetative photoperiod. Within two 
days after such alteration in the light period, there 
occurs a drop in transpiration, followed by increased 
intake of water and vegetative proliferation at stem 
apices. 

Mobilization of organic and inorganic feed reserves 
in the manner described has previously been associated 
by other investigators (Mumeek, J 925-37) with the 
process of fruit development. In the speaker's 
opinion, there is no actual discrepancy in the two 
points of view, nor is there any doubt about the in¬ 
tense food demands of enlarging fruits in heavily 
/ fruited species. Our own data merely indicate that 
mobilisation of reserves begins with flower formation 
rather than with fruiting. This is apparently prepa¬ 
ration for the immediate and large respiratory de¬ 
mands of flowering itself as well as for the heavier 
nutrient demands ol fruit enlargement. High rates 
of respiration during the flowering phase temporarily 
deplete carbohydrate reserves, yet this veiy fact 
makes the concentration of salts at floral loci especially 
noticeable. On the experimental side, it is easy to 
miss nutrient changes which originate during flower 
inception because this phase is brief and soon over¬ 
shadowed by events of the fruiting phase. 

It is interesting to observe that as fruiting attains 
ascendency, there again occurs a gradual rise in rate 
of water absorption and the entire i)icture of water 
relations is one of better balance. Transpiration 
gradually subsides with onset of fruiting but ordinarily 
does not fall to the vegetative level. Simultaneous 
with the improved water balance of the fruiting phase, 
the flow of inorganic nutrients from root to top is 
accelerated. From the nutrient stttndpoint, conditions 
in the fruiting plant somewhat resemble those of the 
original vegetative phase except that fruits instead of 
vegetative structures now serve as centers of deposi¬ 
tion. Fruit development may, in fact, be the actual 
inception of vegetative nutrition by the young embryos 


which merely employ the old sporophyte instead of the 
soil as a substrate. 

There still remains, of course, the problem of nu¬ 
trients in relation to sexual differentiation; namely, as 
to the factors responsible for differentiation of pistils 
and stamens. In this connection mineral nutrients are 
probably less specific in their influence than certain 
morphogenic inductors, like the so-called flowering 
hormones (Cailachian, 1937 j Kiesel and Pachewitseh, 
1938; Riede, 1937; Savelli, 1937) which may be a 
carotinoid (Murneek, 1934), But certain inorganic 
ions are not without effect oven in this connection, 
as evidenced from our data on sex differentiation in 
dioecious forms. High nitrogen supply results in a 
pure stand of pistillate hemp plants, while low nitro¬ 
gen produces entirely stuminate plants (Tibeau, 1936). 
The results are not attributable to Roloctive mortality. 

Physiological studies on sex expression in hermaph¬ 
roditic species are more diflicult than in dioecious 
forms because of the close proximity of the two sex 
organs. This complicates diwmtariglement of the 
staminate and pistillate processes which precede the 
actual appearance of the sex parts themselveB. 
Combes (1936) has recently shown that accessory 
floral parts supply mineral nutrients first to the devel¬ 
oping stamen and later to the pistil (Mason and 
Phillis, 1936). High nitrogen content is in general 
associated with pistil differentiation in both dioecious 
and irionoeciouB species (Howlott, 1936; Loehwing, 
1933; Tibeau, 1936) while low soluble ash favors 
stamen inception (Stanfield, 1937), 

In summary, the sequence of physiological events 
antecedent to and concurrent with flowering comprises, 
first, the change in internal water balance, followed 
in turn by altered translocation and redistribution of 
nutrients. Precise knowledge of the pattern of salt 
distribution aids in identification of phosphorus and 
nitrogen as the inorganic ions most closely associated 
with early phases of the transition from the vegeta¬ 
tive to the reproductive phase. Amino compounds 
seem to be especially specific in their effects on sex 
processes, and studies are now under way to identify 
them and determine the precise role of commonly 
occurring amino acids. 


PETROLEUM AND NATIONAL DEFENSE* 

By Dr. GUSTAV EGLOFF 

DIRECTOR or RKSEAEOH, UNIVERSAL OIL PRODUCTS COMPANY, CHIOACO, ILLINOIS 


Thk United States has the largest and most efficient 
army of fully trained petroleum hydrocarbons of any 
nation in the world or any combination of nations, 

1 Address delivered at Purdue Xlniversity, October 31, 

1940. 


available for immediate service to meet any need, 
either peacetime or in the national defonae. 

With 61 per cent, of the world's total oil iBX>duc- 
tion occurring within this country, American tedinol- 
ogy has developed the world's most effective imd, in 
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many instances, only methods for maiieuvcrinf;; 
army of petroleum hydrocarbons into the patterns 
which result in motor fuels and other products of a 
quality to more than meet the exacting requirements 
of high-powered engines of the most advanced design. 
It has applied these methods for designing petroleum 
molecules for quality fuels in peacetime on a scale 
which is not remotely approached by all other nations 
combined. 

The United States has almost all the world's pro¬ 
duction of 100 and higher octane aviation gasoline, 
which supplies enormous increases in maneuverability, 
cruising range, lifting power and speed to airplanes 
with engines designed to utilize the properties of this 
fuel. Such production of 100 octane gasoline as 
there is outside the United States is by American 
processes, and is almost entirely concentrated within 
the British Empire. 

The Americas control over 1.5 billion barrels out 
of the 2 billion yearly crude oil production—over 
three times as much as the rest of the world. The 
United States alone produces over one and one-half 
times as much or sixty-one per cent, of the world's 
total. The oil industry of the United States is ready 
now to produce any volume of oil for any purpose 
required—whether for peace or national defense. 
There will be no need for the gasoUneless Sundays 
that occurred during World War No. 1. Crude oil 
production and refining facilities can bo stepped up 
rapidly whenever the demand is present. Within its 
own borders the United States has more than enough 
natural gas and crude oil to produce all the aviation 
gasoline, motor fuels and lubricating oils for our 
every need. That strategic material, rubber, can be 
produced by the oil industry in any quantities re¬ 
quired; this also holds true for the explosive, TNT. 

Present indications are that the Axis powers might 
develop a real shortage of oil and lubricants for in¬ 
dustrial, air, army and navy requirements in event 
of a long war. This shortage will be based upon lack 
of crude oil and substitute fuels, whether from hydro¬ 
genation of coal, carbon monoxide, liquefied hydro¬ 
carbon gases and gas produced from wood, coal, lig¬ 
nite and coke, directly on the motor vehicle. The 
volume of oil produced within European countries 
has not been sufficient to cover the amounts consumed 
even in peacetime. 

Germany's crude oil and substitute fuels show an 
estimated yearly production of 49 million barrels. 
This represents less than two and one-half per cent, 
of the world's crude oil. Oil consumption in Ger¬ 
many and Czecho-Slovakia in 1938 amounted to 60 
million barrels, a figure which in spite of curtailment 
of all civilian uses of petroleum can not cover the 
military requirements on a 1040 wartime basis. Al- 


tliough large volumes of stored petroleum wont to the 
German army by the capture of a number of coun¬ 
tries, it is difficult to estimate the amount actually 
falling into their hands. This is due to the unknown 
factor of sabotiigc of oil supplies by retroatmg armies* 
Air raid destruction and damage of synthetic oil 
plants and storage now going on has cut fuel supplies. 

Italy's oil from Albania and synthetic fuels is about 
two million barrels a year or less than one tenth of 
one per cent, of the world's crude oil. 

The total oil production of Austria, Hungary, 
Poland, France, Rumania and Czecho-Slovakia 
amounts to 68 million barrels or about three per cent* 
of the world's total. 

Crude oil production in Russia is about 220 million 
barrels or Um per cent, of the world's total, which is 
probably lower tiian her internal demands due to 
industrial, army and aviation expansion. 

Japan's oil production is about one tenth of one 
per cent, of the world's total, whereas the Dutch East 
Indies yields about three and one-half per cent. 

England's emijire has oil sources of over 150 mil¬ 
lion barrels a year from Iran, Iraq, Bahrein, Burma, 
Trinidad and Canada, and may draw from the 296 
million of Venezuela, 39 million of Mexico and 22 
million of Colombia. 

Accessible to Great Britain as long as her maritime 
power endures are the oil fields of Central and South 
America, which have a yearly production of 300 mil¬ 
lion barrels or fifteen per cent, of the world's lotaL 

The United States has an inexhaustible potential 
supply of natural gas, crude petroleum, coal and oil 
shale for the manufacture of any conceivable quantity 
of oil 2>rodacts for national defense or peacetime 
requirement. 

No other country produces the quantities or quali¬ 
ties of swell petroleum products as motor fuels for 
airplanes, pleasure cars, motor buses, tanks and trac¬ 
tors. Aviation gasolines of 100 and higher octane 
rating, solely a product of research in the United 
States, that give airplane maneuverability, speed of 
climb, shortness of take-off and dead weight lifting 
power are also available from this source. 

Superb lubricating oils are produced for every 
human requirement, whether it be for lubricating fine 
watches or spindles, heavy duty maeliines or 2,000 
horsepower airplane engines, four of which power the 
latest flying fortresses. Those newer lubricants devel¬ 
oped in the United States are not only selectively 
refined, but contain added chemicals which impart 
high film strength and give greater oxidation and 
sludge resistance. 

Diesel oils for low- to high-speed engines are pro¬ 
duced to fit any need of tanks, buses, trains and 
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s«bm«ruies. With the development of 100 octane 
motor fuek, the gaeoline engine has equalled the 
efficiency of the best Diesels of to-day with the added 
advantage of greater maneuverability in airplanes 
and other motor vehicles. 

All battleships^ cruisers, transports and airplane 
carriers use fuel oil and lubricating oil in huge quan¬ 
tities, but there are no demands, even if far in excess 
of present requirements made upon the oil industry, 
which can not be fulfilled. 

PetrokuTU gases have also come into their own in 
the past few years, making possible snch products of 
military importance as alkylates, isooctane aiul neo- 
hexane motor fuels, which are vitally necessary as 
fuels for airplanes. 

Synthetic rubber from petroleum is manufactured 
from benz(‘ue and ethylene yielding styrene, and by 
dehydrogenation of butane i'onning butadiene. The 
synthetic ruliber has about 30 per cejit. greater wear¬ 
ing quality and strength than natural rubber in tires 


now on the market. There are over 200 billion pounds 
of gynthetie rubber potentially avaUable from petro^ 
leum yearly. 

The lower boiling hydrocarbons in petroleum from 
Pennsylvania, Mid-Continent, Michigan, East Texas 
and Kettleman Hills, California, are mostly straight- 
chain paraffins. Upon catalytic treatment at 932^^ F, 
and at atmospheric pressure these hydrocarbons can 
be converted into b^mzene, toluene and the xylenes. 
Thcfse compounds are basic materials for snch high 
explosives as picric acid, TNT and trinitroxylenee. 
The quantities potentially available from the petro¬ 
leum industry are at the rate of 85 billion pounds 
yearly. Commercijil units to produce toluene and 
TNT from petroleum are now being installed. 

In either war or peace, the United States of Amer¬ 
ica has within its boundaries more titan enough crude 
oil for complete self-sufficiency and could, if neces- 
sai’y, supply the petroleum products for the world^s 
needs. 


SCIENTIFIC EVENTS 


UNIVERSITY COLLEGE, LONDOM 

. . . Hrhx I regret to have to tell you that the college 
suffered bailly, first by a land-mine and then by fire. 
The land* mine carried away the Great Hull and did a 
great deal of damage to roofs, windows, etc., in the 
main buildings of the college (apart from Foster 
Coin*! which was i)ractically untouched). The medical 
sciences building lost practically all its windows and 
the big physiology" laboratory ut the top of the building 
has lost most of its roof. A few days later there was a 
fire (due to incendiary bombs) which destroyed the 
libraries north of the main library and Flaxman Gal¬ 
lery, including u good many of the arts libraries and a 
large pai*t of the physical sciences library. All this 
has meant tiiat any attempt to cany on the teaching 
of medical sciences in our own balding during this 
session is impossible. I am glad fo say, however, that 
we have been able to make arrangements whereby the 
students in the faculty of medical sciences will be 
working in a large building near Lcatherhead, which 
had laboratories which could be adapted for the pur¬ 
poses of the faculty. The staff have been indefati¬ 
gable in making these arrangements and I have every 
hope that the continuity of our medical teaching, pos¬ 
sibly even of some of our medical reHearch, may be 
secured. Arrangements are being made to put as 
much of the equipment as is possible in various places 
of comparative safety. With regard to the rest of the 
collegia,, we are removing the remainder of the library 
to a place of comparative safety, and have managed 
to redistribute the students among various colleges 
and universities. 

1 Ejteerpt from letter of the Hth of Oetober, 1940, to 
Dr. Alan Oregg, from Fiindpnl Allen Mawer^ of tha uni¬ 
versity College, Jjpndoa, England. , 


The main disasters happened two or three weeks ago, 
and I should have written to you long since, but it was 
only yesterday that the Ministry of Information re¬ 
leased the facts.... 

At the present time, one can do little more than 
carry on, but we look ahead to the time when this 
nightmare is over and we can start to build up our 
work again. 

DAMAGE TO SCIENTIFIC INSTITUTIONS 
IN LONDON 

Ik FORMATION has recently been received fi'om Ijon- 
don of the bombing of the British Museum (Natural 
History) at South Kensington. The museum has been 
hit by both high explosives and incendiary bombs. The 
most serious damage was caused by an incendiary, 
bomb which fell on the roof of the east wing and pene¬ 
trated to the foreign herbarium of the Botany Depart¬ 
ment. A large number of plant apecimens were de- 
atroyed, and many thousands of herbarium sheets were 
badly damaged by fire and water. It is understood 
that the department of entomology waa^aisn damaged. 
American botanists are of the opinion that many uu- 
recogniased type specimens of American and other 
plants were stored in the Foreign Herbarium, though 
a great deal of the most valuable material tern sev¬ 
eral departments of the museum had been removed 
from London last spring. The near-by Victoria and 
Albert Museum has also been hit Nei&er building b 
close to any military objective. 

The London Tinws writes as follows t “The Ubrifry 
of theKoyal Society Medicine b th^ finest 
in Europe. It costedne 
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lo^ of the Bociety wherever they may be* It has been 
giving valuable serviee to doctors in the fighting 
forces^ oversea and at home^ since the outbreak of 
War, and supplying information to men in the emer¬ 
gency medical services as well as in every department 
of medical life in this country* These seirices have 
been rendered in difficult oircuinstances, as the society 
lives aluKist entirely on the subscription income re¬ 
ceived from its fellows* This income has seriously 
diminished since the outbreak of war, but the society 
has nevertheless carried on with its important work. 
Officers returning from the beaches of DunkiiiL have 
reported to tlio secretary that information received 
from the library was invaluable, and that they re- 
gi'etted tiaving had to abandon books, bibliographies 
and photostatic reproductions in the fatse of the ad¬ 
vancing enemy. The Rockefeller Foundation, learn¬ 
ing of the society's service and of its plight, has gen¬ 
erously given £1,000 to enable its headquarters at 1, 
Wimpole Street, to spread the target which it offers 
to bombing aeroplanes. With this gift it is being ar¬ 
ranged to remove a large number of irreplaceable 
volumes to a suitable place in the countr 3 ^, where they 
will be ensily available to inquirers for information." 

EMBROSNCY COURSES TO TRAIN ENGI¬ 
NEERS AND TECHNICIANS 

Emekgkncy courses to train engineers and tech¬ 
nicians needed in the nation’s defense industries will 
l>e offered soon in a cooperative program sponsored 
by Harvard Univei'sity, the Massachusetts Institute of 
Technology, Xortheastern University and Tufts Ced- 
legc. 

The proposed program comprises full-time day 
courses, as well as evening courses of college grade 
for men who are employed. Organked to comply 
with the engineering defense training program of the 
United States Office of Education, this plan, which 
has been presented for formal approval, is part of a 
project supported by the government for specialized 
training in fields essential to national defense. The 
courses w*ill be offered if there is sufficient demand to 
^satisfy the requirements of the United States Cora- 
missioner of Education, and will be given without 
charge to the students for tuition. 

The otticr engineering schools in the Northeastem 
r^jonal district, which includes Maine, New Hamp¬ 
shire a^d Vermont, as well as Me^achusetts, are pre¬ 
paring to offer similar intensive courses. These prt>- 
grams are being planned by the individual oollcges, 
whieh have the cooperation of the regional adviser on 
engiiieoring defense training, Dean Edward D Moi'e- 
iand, of the Massachusetts Institute of Tethnology. 

,Hie Joint progi-gm of the four greater Boston in- 
Was arranged to avoid duplication of courses 
yitiliifiatiop of the spe- 
; The 
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committee in charge of the project, which is expected 
to train approximately 1,000 students, includes Dean 
Harold M. Westergaard, of the Harvard Graduate 
School of Engineering; Professor Raymond D. Doug¬ 
lass, of the Massachusetts Institute of Technology; 
Dean William C. White, of tlie College of Engineer¬ 
ing of Northeastern University, and Dean Harry P. 
Burden, of the Tufts School of Engineering. None 
of the courses conflicts with or replaces i^gular eve¬ 
ning courses now being offert^d by such agencies as the 
State University Extension Service, the Lincoln In¬ 
stitute, the Lowell Institute School or the university 
extension courses of Tufts College. 

All courses in this program are of collegiate grade 
and in general the rt^quiremenls for at!mission include 
at least three years in an accredited engineering 
school or its equivalent. In some instances two years 
in an evening engineering school plus practical ex- 
y>orience may be considered sufficient preparation, and 
in certain cases other preparation tnay be acceptable. 
Certain higlUy specialized coui'ses will require engi¬ 
neering degrees. 

Application for detailed information on all courses 
to be given at the participating colleges in the Boston 
area should made immediately, and by mail only, to 
the Engineering Defense Training Bureau, Room 
7-102, Massachusetts Institute of Technology, Cam¬ 
bridge. 

THE HOSPITAL OF THE MEDICAL 
COLLEGE OF VIRGINIA 

DaniCATJON of the new six hnndi'ed bed hospital at 
the Medical College of Virginia, Richmond, took place 
on December 5, Founders’ Day. Among those par¬ 
ticipating were Governor James H. Price; Colonel E. 
W. Clark, Commissioner of Public Works, Public 
Works Administration; Dr. Walter L. Biorring, past 
president, American Medical Association; Dr. Walter 
B. Martin, president of the Medical Society of Vir¬ 
ginia; Dr. H. E. Jordan, dean, department of medi¬ 
cine, University of Virginia; M. Haskins Coleman, Jr., 
secretary, Riclimond Hospital Council, and Dr. Lewis 
E. Jarrett, director of the hospital division, Medical 
College of Virginia. Beginning at two o’clock in the 
afternoon the new hospital was opened for insi>ection 
to the goneral public, and on Tuesday night, December 
3, a reception and hospital open house was observed 
at the hospital for the local medical profession and 
specially invited guests. 

The new hospital, completed at a cost of approxi¬ 
mately $2,600,000, with equipment, provides for two 
nctr aervioes, neuropsychiatry and contagious di.sea»es, 
enlai^ped faoiUtiea for physical therapy and many other 
activities, including ample provision for teaching. It 
is buitt in the form of a Maltese cre^ with the various 
utilitir acrvices in the center of the cross, the wings 
being used for the hofusing of patients. By 
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this arrangeraeut wards have exposure on both sides 
and each room has an outside exposure. It is com- 
plctely air conditioned. 

Acoustical treatment has been applied to all cor¬ 
ridors^ lobbies, utility rooms, diet kitchen and in any 
other place where excessive lioise may be a distuibing 
factor. 

The entire building is being wired for radio recep¬ 
tion. A central unit will control reception and has a 
four-channel outlet to each part of the building. For 
the present, however, these channels are only being 
wired for two programs. The otlier two can be wired 
later at nominal cost. In the wards there are speakers 
attached to the ceiling, one speaker for each eight beds. 
Individual rooms wdll have individual speakers. The 
volume of the radio can be controlled at the central 
receiving station and each individual unit can he con¬ 
trolled in the whig itself, 

THE MEETING OF MATHEMATICIANS AT 
BATON ROUGE 

TiiK forty-seventh annual meeting of the American 
Mathematic,al Society will be held at the Ijouisiana 
State University, Baton Rouge, La., from December 
30 to January 1, in conjunction with nieetings of the 
Mathematical Association of America and the Na¬ 
tional (Council of Teachers of Mathematics. 

The sessions of the society will begin on Monday 
afternoon and will continue through Wednesday 
afternoon. The regular sessions of the Mathematical 
AHfl(jciutioii will be held on Thursday morning and 
afternoon. A joint session of the Mathematical As¬ 
sociation and the National Council is scheduled for 
Wednesday morning. Other sessions of the National 
Couneil will be held on Monday and Tuesday. 

The Board of Trustees wdll meet at 6 p.m. on Mon¬ 
day and the Couneil of the Society will meet at 8 r.M. 

The annual Imsiucss meeting and election of officers 
will be held on Tuesday evening. Following this, Pro¬ 
fessor G. C. blvaiis will deliver thff retiring presidential 
address on “Surfaces of Minimiun Capacity.” 

By invitation of the program committee, Professor 
Saunders MacLane and !)r, Leo Zippiu will deliver 
addr-esses. Professor MacLane^s title is “Extensions 
of (iroui)s” and Dr. Zippin’s, “Topology of Rigid 
Motions.” 

An excursion to St. Francisville and its environs 
to visit some of l,he old colonial residences is planned 
for Tuesday afternoon. Other alternative excursions 
may be planned later. 

A joint dinner of the three mathematical organiza¬ 
tions is planned fur Wednesday evening. 

AWARD OF THE MEDALS OF THE AMER-^ 
ICAN SOCIETY OF MECHANICAL 
ENGINEERS 

Dr, Charles F. Kettering, vice-president and di¬ 
rector of General Motors Corporation and general 


director of General Motors Research Laboratoi-iea, 
received the American Society of Mechanical Engi¬ 
neers Medal, presented annually for distinguished 
service in enginecrii»g and science, on December 4. 
The presentation was made by Warren H. McBryde, 
national president of the society, at the annual dinner 
find honors night. 

The award has been made to Dr. Kettering in recog¬ 
nition of his outstanding achievements as engineer, 
inventor and manufacturer. He invented and per¬ 
fected the automobile self-starter and the Delco light¬ 
ing system for farms and as a portable source of 
power. He is also largely responsible for many en¬ 
gine improvements and, most recently, for the develoji- 
merit of improved Diesel engines for trains and ships. 
Dr. Kettering is patentee or co-patentee of about 140 
inventions. 

Edwin H. Armstrong, professor of electrical engi¬ 
neering fit Columbia University and pioneer in the field 
of “fixjqueney modulation” and other radio circuits, 
received the Holley Medal. 

Dr. Armstrong has long been a leader in the develop¬ 
ment of radio communication. lie was first to make 
practical use of tlie three-electrode tube for generating 
continuous electric waves which make radio broadcast¬ 
ing fea.sible; and invented the widely used superhetero¬ 
dyne receiving circuit. His most rijcent w'ork lias been 
in the new field of his own invention, FM or “frequency 
modulation” radio broadcasting, which has made prac¬ 
ticable the avoiding of static nuisances, as well as de¬ 
creasing danger due to lightning. 

The Holley Medal is presented periodically for dis- 
tingnished service in engineering and science. It is 
named for the late Alexander Lyman Holley, chairman 
of the meeting on February 16, 1880, at which pre¬ 
liminary X)lans for the organization of the society were 
discussed. It was endowed by George I. Rockwood, 
who recently retired as president of the Rockwood 
Sprinkler Company of Massachusetts. 

The Melville Medal for original engineering work 
was presented to Carl A, W. Brandt, chief engineer 
of the Superheater Company, New York, for his paper 
on “The Locomotive Boiler.” 

Mr. Brandt was born in Stockholm in 1881, studied 
mechanical engineering at the Technical College there, 
and obtained hi.s early engineering experience with the 
Swedish Government Railways and the Sweden Atlas 
Ijocomotive Works. He was with the New York Cen¬ 
tral Lines from 1902 to 1916, becoming mechanical 
engineer and master mechanic of the Cleveland, Cin¬ 
cinnati, Chicago and St. Louis Railway in 1910. He 
joined the Superheater Company as chief engineer in 
1916, where he is now in charge of the development 
and design of locomotive equipment, including super¬ 
heaters and feedwater heaters, in addition to similar 
apparatus for stationary x)Ower plants. 
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SCIENTIFIC NOTES AND NEWS 


The William du Bois Duddell Memorial Medal of 
the London Phyisical Society has been awarded to Dr. 
Ernest 0. Lawrence, professor of physics at the Uni¬ 
versity of California at Berkeley and director of tlie 
Radiation Laboratory. It is expected that the presen¬ 
tation will be made on December 27 by Lord Lothian, 
British ambassador to the United States, at the meet¬ 
ing of the American Physical Society, which will be 
hold at Philadelphia in conjunction with the American 
Association for the Advancement of Science. 

At a special convocation on November 24, Colum¬ 
bia University conferred four honorary degrees. 
These included the doctorate of science conferred on 
Dr. Karl T. Compton, president of the Massachusetts 
Institute of Technology. The degree was to have 
been presented to Dr. Compton at commencement last 
June, but he was unable to be in New York at that 
time. 

Dr. Torald SoiiLMAN, dean of the School of Medi¬ 
cine of Western Reserve University, and Dr. J. M. T. 
Finney, professor emeritus of surgery of the Johns 
Hopkins University, received the degree of merit of 
Nu Signm Nu at a dinner given on Novetnber 23, 
which closed the annual convention in Detroit of the 
fraternity. 

The Remington Medal, awarded annually by the 
New York branch of the American Pharmaceutical 
Association for constructive work in the interest of 
American pharmacy, was presented to Dr. Robert L. 
Swain, editor of Drug Topics and Drug Trade News, 
at a testimonial dinner given at the Hotel Pennsyl¬ 
vania, New York, on November 28. 

The Hedge Prize of the University of Cambridge 
has been divided equally between Dr. D. A. Webb and 
D. K. Hill, both of Trinity College, for research in 
physiology. 

Nominations for olficers of the American Electro¬ 
chemical Society include; for president, Raymond R. 
Bidgway, research engineer with the Norton Com¬ 
pany of Chippewa, Canada; Frank E. Lathe, techni¬ 
cal assistant to the president of the National Research 
Council of Canada, and A, F. Grant Cadenhead, di¬ 
rector of plant research with Shawinigan Chemicals, 
Ltd.; for vice-presidents, Albert B. R. Westman, 
director of chemical research at the Ontario Research 
Foundation; Sherlock Swann, Jr., professor of chem¬ 
istry at the University of Illinois; John W. Marden, 
assistant director of research of the Westinghouse 
Lamp Division, Bloomfield, N. J.; Malcolm Dole, pro¬ 
fessor of physical chetiiistry at Northwestern Univer¬ 
sity, and Frank W. Broedee, consulting engineer. 


Dr, Henbt E. Meleket, associato professor of pre¬ 
ventive medicine and public health at Vanderbilt Uni¬ 
versity, has been appointed Hermann M. Biggs pro¬ 
fessor of preventive medicine and director of the lab¬ 
oratories of the New York University Medical School. 
He succeeds the late Dr. William H. Park. 

Dr. Elmo N. Stevenson, of the Eastern Oregon 
College of Education at La Grande, has been appointed 
professor of science education at Oregon State College, 
Corvallis. 

Dr, Jacob Levitt, formerly research fellow of the 
Royal Society of Canada, working at the University of 
Minnesota, and sessional lecturer in botany at McGill 
University, has be<*n appointed junior plant physiolo¬ 
gist in the Division of Plant Pathology and Botany at 
University Farm, St. Paul. 

At the Texas Agricultural Experiment Station C, H. 
McDowell, joint superintendent for the station and the 
Soil Conservation Service of the Blackland Substation 
of the U. S. Department of Agriculture, became on 
September 1 vice-director and agronomist of the sta¬ 
tion. He took the place of Dr. Paul C. Mangelsdorf, 
who resigned recently to become professor of economic 
botany and assistant director of the Botanical Museum 
of Harvard University. H. 0. Hill, project super¬ 
visor of the Soil Conservation Service at the Blackland 
Substation, has been appointed joint superintendent. 

In the issue of Science for November 22, Dr. James 
Franck was referred to as professor of physics at the 
Johns Hopkins University. Dr, Franck came from 
the University of Gottingen to the Johns Hopkins Uni¬ 
versity in 1934, but accepted a professorship of phys¬ 
ical chemistry at the University of Chicago in 1938. 

Dr. Robert Cushman Murphy, of the American 
Museum of Natural History, has been elected president 
of the Long Island Biological Association. He suc¬ 
ceeds Arthur W. Page, who for twelve years has pre¬ 
sided over the affairs of the Biological Laboratory at 
Cold Spring Harbor, Long Island. 

Db. Edward Bartow, emeritus professor of chem¬ 
istry at the State University of Iowa, has joined the 
research laboratories of the Johns-Manville Corp., 
Manville, N. J. Dr. Bartow will act as research con¬ 
sultant in connection with chemical problems involved 
in all phases of the research activities of the company. 

Colonel Sir Edward Thornton, secretary for 
public health and chief health officer of the Union of 
South Africa, has been appointed director-general of 
the Medical Defense Services of the Union of South 
Africa. 
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Dr. Jambs A. Tobet^ of New York, has been ap¬ 
pointed chairman of the committee on food and nutri¬ 
tion in national defense of the Institute of Food Tech¬ 
nologists. Dr. Tobey is director of the department of 
nutrition of the American Institute of Baking and is 
also lieutenant-colonel in the Sanitary Corps Reserve 
of the Medical Department of the Army, The Insti¬ 
tute of Food Technologists was organized as a pro¬ 
fessional society in 1939, and now has more than 900 
members throughout the United States. 

Qrants-in-aid for research have been received re¬ 
cently by the following members of the College of 
Medicine of the State University of Iowa: Dr. Harry 
M. Hines, of the department of physiology, $5,000, 
from the National Foundation for Infantile Paralysis 
for study of regeneration of nerve and muscle; Dr. 
W. D. Paul, of the department of internal medicine, 
$3,500, from the Emerson Drug Company for the 
study of the action of bromides, and Dr. P. C. Jeans, 
of the department of pediatrics, $3,000, from the 
Moad-Johnson Company for a continuation of studies 
on infant nutrition. 

A grant of $7,800 a year for three years from the 
Commonwealth Fund of New York is to be used for the 
study of kidney disease by Dr. Joseph M. Uayraan, 
Jr., professor of clinical medicine and therapeutics at 
the Sch(K)l of Medicine and the Frances Payne Bolton 
School of Nursing of Western Reserve University. A 
similar grant was made by this fund for the same 
purpose in December, 1937. 

The Committee on Scientiflo Research of the Amer¬ 
ican Medical Association has made a grant to Dr. 
David Polowe, who was recently appointed research 
fellow at Harlem Hospital, New York City, in sup¬ 
port of his work on amylase activity in the blood. 

Db. P. H. Rolfs, emeritus life member of the Amer¬ 
ican Association for the Advancement of Science, who 
for nearly twenty years has in Brazil, is return¬ 
ing to the United States and will reside at Gainesville, 
Fla. The Agricultural College was founded by the 
State of Minas Geraes under Dr, Rolfs's direction. 

Db. Victor K. LaMke, professor of chcmistiy at 
Columbia University, gave on November 15 at Yale 
University a lecture on ^Banetics and Equilibria of 
Exchange Processes in Deuterium Oxide,” the third of 
the series of lectures on “The Applications of StaUe 
and Radioactive Isotopes” sponsored by the depart¬ 
ment of physiological chemistry of the university. 

Harold J. Coolidge, Jb., of the Museum of Com¬ 
parative Zoology of Harvard University, spoke on 
December 1 before the Men's Faculty Club of Colum¬ 
bia University. His lecture was entitled ^T.o Asia for 
Apes,” and was illustrated wi^ motion pictures and 
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sound recordings made in the junglea of Siazn, Borneo 
and Sumatra. 

Db. I. I. Rabi, professor of physics at Columbia 
University, lectured on December 4 at a joint meeting 
of the fVanklin Institute, the Physios Club and Uie 
Physics Colloquium of Philadelphia. His leetufe was 
entitled “Radio Frequency Spectra of Atoms.” 

The Pittsburgh Section of the American Chemical 
Society is sponsoring a popular public lecture on 
“Glass: To-day and To-morrow” by Dr, Alexander 
Silverman, head of the department of chemistry of the 
University of Pittsburgh, on the evening of December 
11, in Carnegie Music Hall. The lecture will be illus¬ 
trated with exhibits from the Glass Center in the New 
York World's Fair and from the Glass House in the 
Town of To-morrow. 

Db. Elmer 0. Krakmer, biochemist in the reeeaxoh 
laboratories of the Franklin Institute, Philadelphia, 
delivered two lectures on December 3 under the aus¬ 
pices of the Foster Lecture Foundation of the Univer¬ 
sity of Buffalo. The lectures were open to the public 
as well as to students. In the afternoon he spoke on 
“The Application of Centrifugal Methods in Colloid 
Research” and in the evening on “The Size and Shape 
of Large Molecules.” Dr. Groves H. Cartledge, head 
of the department of chemistry and chairman of the 
Foster Lecture Committee, presided. The Foster 
Fund is endowed with the sum of $25,000 by Mrs. 
Orin D. Foster in memory of her husband. 

The first lectures of the De Lamar Institute for 
1940-1941 of the School of Hygiene and Public 
Health of the Johns Hopkins University were given 
on November 19 by Dr. Virgil Sydenstricker, of 
Emory University, Georgia, on “Dietary Problems of 
the Soutbem United States”; on November 26 by Dr, 
Otto A. Bessey, of the Harvard Medical School, on 
“Morphological Defects in Dietary Deficiency States,” 
and on December 3 by Dr. George B, CowgiU, of the 
Yale School of Medicine, on “Nutritional Deficiencies 
in Tropical America.” On February 18 Dr. Edward 
H. Hatton, of the Northwestern University Denta) 
School, will speak on “The Etiology of Dental Caries,” 
on March 4 Dr. Max Theiler, of the Bockefeller Foun^ 
dation, on “Studies on Poliomyelitis,” and on March 
IB Dr. Charles N. Leach, of the National Health Divi^ 
sion at Montgomery, Ala., on ^'Recent Studies in ^ 
Epidemiology of Rabies.” 

The Massachusetts Institute of Tedinology Chl^ 
ter of the Society of ^e Sigma Xi has arranged for 
this year three lectures on “Man^s Ration to hii 
vironment” The subjects and the leotnrers arCr 
Vembcr 12, “Man^ Eriation to tioamo^^ % 
Cerilia Psyne-Ght>oSfihkui, Fl^)^ astronmD^ 
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HltxTArd Obflerval;ory; Jftnaaz^ 14^ ^‘Man’s Eelatios 
ta the Saithj” by Dr. Eobert B. Shrook, assistant 
professor of geology at the Measadbusetts Institate of 
Toohnology, and May 23^ ''Man’s Relation to Other 
Men/’ by Dr. Kirtley F. Mather, professor of geology 
at Harvard University. 

Thb fifth aiuinol symposium of the Division of 
Pbysieal and Inorganic Chemistry of the American 
Chemical Society will be held in Havemeyer Hall, 
Colombia University, on December 30 and 31 and 
January 1. The general subject will be '^The Struc¬ 
ture of Molecules and Aggregates of Molecules.” 

The Southern Section of the American Society for 
Horticultural Science will participate in the meetings 
of the Association of Southern Agricultural Workers 
to be held in Atlanta, Ga*, from February 6 to 7. The 
program of the Southern Section will extend for a 
period of three days. On February 6 a conference 
will be held on the national sweet potato research pro¬ 
gram. On February 6 two symposia will be given, 
one entitled '^Research with Tomatoes Grown in the 


Soulih” and one other entitled “Beaeareh with Peaches.” 
On February 7 a joint session will be held with the 
Soil Fertility Section of the American Society of 
Agronomy. Infomuition may be obtained from Dr. 
J. B. Bdmond, Clemson Agricultural College, South 
Carolina. 

The program of scientific aijd teclmieal departments 
at the Rochester Athenaeum and Mechanics Institute 
in Rochester, N. Y., will be expanded and strengthened 
as the result of an endowment campaign of approxi¬ 
mately $760,000. George H. Clark, Rochester indus¬ 
trialist, who offered to contribute two thirds of a dol¬ 
lar for every dollar pledged by the public before De¬ 
cember 31, 1940, has given approximately $300,000. 
He offered to give $400,000 if $600,000 were raised 
from other sources. Three-year, post-high school 
courses are given at the institute in the industrial 
chemistry, electrical, mechanical, photographic tech¬ 
nology, construction, food administration, home eco¬ 
nomics, applied art, retailing and publishing and 
printing fields. 


DISCUSSION 


DENTAL RESEARCH AT THE NATIONAL 
BUREAU OF STANDARDS 

Tbe vita] significance of the physical and chemical 
properties of dental restorative materials has, during 
the lost twenty-one years, been amply demonstrated by 
a program of research at the National Bureau of 
Standards. The research waa initiated by Souder and 
" Peters in 1919, at the request of the War Department. 
The former, as chief of the bureau’s dental reesarch 
laboratory, continues to supervise the researdi. 

These men were able to show, through laboratoi^ 
tests, defects in dental amalgam alloys, such as shrink¬ 
age and flow, in a large number of popular brands, 
which made it praetioally impossible for the dentists to 
place a filling wbioh would give satisfactory service 
when these brands were used. As the research was 
mended to dental oemenis, gold alloys, denture resins 
similar items, agab many inferior trade brands 
were found bdiseximbately assembled with and 
^na|ly adviirtised with the superior brands. 

The Weinstein Research Laboratories of New York 
City cooperated from 1922 to 1928 m the program 
of b^e reiseardi. In 1928 the American Dental Asso- 
eiation jobed forces with th4 bureau. This was a 
moist fortunate affiliation, as it permitted the ecatension 
of tile lesear^ to inclu^ ample clbtoal tests by the 
jtfsooiation^s metnbers when and where desirafate. 

perfo^bianee apeoifleation for a restorative 
Inat^ial (dental amalgam alloy ) was w^tten by 
: ^ith the 

tite tile 


number has been extended until there are now 12 such 
specifications. Each specification reflects the following 
influences; 

1. Engineering principles mvolved in, and demands 
of typical dental restorations and appliances. 

2. The suggestions and advice of representative 
members of the dental profession, 

3. Information supplied by the manufacturers of 
dental materials. 

4. A survey of the chemical and physical properties 
having a dental significance is conducted on each 
material. 

The following items have been surveyed under the 
four-point program and are available to the dental 
profession, upon request, in specification quality: 
Amalgam, inlay casting investments, impression com¬ 
pound, inlay casting wax, inlay casting gold alloys, 
mercury, wrought gold wire alloys, zinc phosphate 
oeinettts, silicate cements, denture rubber, hydrocol- 
loidal impression materials and acrylic denture ream. 
These specifioationB are revised from time to time as 
new and improved materials are developed, thus 
enabling the dentist who demands spceification quality 
always to be supplied with the highest quality mate¬ 
rials .available. 

The Certotoation Plan 

The following plan was adopted to prot^ more 
cQm]^etd.y the dentist in the purohase and use of 
matarials and to guarantee the practical effectiveness 
of tim apeoificationB. 

1. TM^wing the adoption of a speeifleation by the 
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American Dental. AsBociation its Research Commission 
invites the manufacturer to forward a fonnal certifi¬ 
cate guaranteeing compliance of his product with the 
specification. 

2. The manufacturer must also demonstrate to the 
Research Commission that he has adequate testing 
facilities and personnel and that he makes routine 
tests of his guaranteed products or makes use of a 
laboratory that does have such facilities for such tests. 

3. The Research Commission procures in the open 
market a representative retail sample of the material 
which the manufacturer has guaranteed. 

4. The sample is tested at the National Bureau of 
Standards to see whether or not it meets the associa¬ 
tion’s specification. 

5. If the material is found to comply with the 
requirements (items 1 and 2 having been met) the 
trade brand name is then placed upon a List of Cer¬ 
tified Dental Materials. 

This list is published from time to time in the 
Journal of the American Dental Association. Forty- 
five thousand dentists in the United States regularly 
receive these lists and are able to assure their patients 
as to the quality of materials they are using. Progres¬ 
sive manufacturers of these dental materials have 
gladly cooperated with both tbe Bureau and the Asso¬ 
ciation in making the plan effective. 

Since the work was started, approximately 100 re¬ 
ports have been printed. These reports have unques¬ 
tionably had a salutary effect upon the production 
and use of dental materials. As a specific example one 
needs only to cite the effect of the technical reports 
and the specification for zinc phosphate cements. 
These publications caused, within one year after their 
appearance, the modification of practically every 
cement of this type which was manufactured in the 
United States. Manufacturers took the necessary steps 
to make their cements more uniform, less soluble, 
stronger, finer grained and more^arly free of arsenic. 

Thus it can be seen that the foregoing cooperative 
research and supervised certification policy have been 
very effective in promoting the use of highest quality 
materials and in stimulating the testing of and re¬ 
search on dental materials both in dental schools and 
in manufacturing establishments. The program has 
been found mutually useful to the manufacturer, to 
the dental profession and to the public. It is believed 
that similar programs would work equally well in 
other fields, as they furnish a direct approach between 
the responsible manufacturer and hi» customers and a 
maximum of protection to the public, 

Gbo. C. Papfickbarger, 
Senior Ue8ea>rch AesockJie of the 
Amerkm Dental Aseodalion at the 
A’ational Bureau of Standards 


CONTROL OF PRICKLY PEAR IN 
AUSTRALIA 

In a recent publication^ issued by the Imperial 
Bureau of Pastures and Forage Crops at Aberystwyth, 
Great Britain, among other matters there is an account 
of suocessfu] control of prickly pear in Australia 
through the introduction of insect enemies. 

Various species of prickly pears (genus Opuntia 
of the Cactus Family) have been wide-spread weeds in 
Australia, where they were introduced from North and 
South America—0. mermis prior to 1839 and 0. atricta 
about 1860. First planted for hedges and as a possible 
source of fodder these plants spread, until by 1926 
over 60,000,000 acres were affected. About half of 
this area was occupied by a dense growth to a height 
of two to five feet, covering the ground to the exclusion 
of grass and herbage; the remaining 30,000,000 acres 
of infested land had great patches of prickly pear 
alternating with native vegetation. 

The cost of eradication by chemicals or by mechani¬ 
cal means, digging or plowing, stacking and burning 
would have been about $50.00 per acre, while unaffected 
land adjacent was valued at only $2.00 to $5.00 per 
acre. Hence, year by year more land was abandoned, 
and holdings and homesteads deserted. 

In 1920 the governments of the Commonwealth and 
of New South Wales and Queensland established the 
Prickly Pear Board to combat the infestation. Agents 
were sent to North and South America to study the 
diseases of prickly pears, but it was soon found that 
bacterial and fungous diseases offered little promise. 
Attention was then directed to insects attacking plants 
of the Cactus Family, and stations for study were 
established in many parts of the American continents; 
these stations were maintained either continuously or 
intermittently from 1920 to 1937. Insects which were 
discovered to feed upon prickly pears were fully 
studied, and when found not to attack plants of eco¬ 
nomic value were collected and shipped to Australia. 
There, in quarantine, they were tested again. About 
160 species of insects restricted to cactus host plants 
were discovered, but only 15 were sufficiently promising 
to warrant their emplo 3 nnent. They included the moth 
borer Cactohlastia cubctorum from Argentine and 
Uruguay and other moth borers, besides species of 
cochineal insects, beetles, red-spider and two Coreid 
bugs. Following much experimentation there came the 
large-scale rearing of successfully acclimatized insects, 
their establishment in the field and later their mass 
distribution. 

During the last ten years Cactoblastis cactorum has 
proved the chief agent for destruction of prickly pear; 
other insects introduced earlier were of some value^ 

1 Herbage Publication $eries, BuUetiii 87, *'Tbe Oen- 
trol of Weeds." 
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but they hava all diminished in numbers or have even 
completely disappeared. Caotoblastis is distributed in 
the egg stage. The ej^s are laid in chains^ or **egg- 
sticks’'; these can be handled and transported without 
injury, having first been glued to strips of paper or 
placed in wax-paper quills. Field workers, traveling 
roads and trails through priokly-pear land, pin the 
paper strips or quills to cactus plants. When tlie in¬ 
sects are once established in any locality no further 
distribution is necessary except to isolated and non- 
contiguouB areas. 

Cactoblastis larvae devour the interior of the cactus 
branches, readily boring from one joint to another and 
even penetrating the roots; furthermore, their activi¬ 
ties are accompanied by rotting due to bacteria and 
fungi. When only the above-ground parts of the cac¬ 
tus plant are destroyed by an onslaught of Cactoblastis 
a rogrowth takes place from tho roots, but this new 
growth is very succulent and is soon destroyed by a 
succeeding attack of the moth borer. 

At the present time (1940) prickly pear infestation 
has been reduced from 76 to 95 per cent, of that in 
1925. In the greater part of formerly infested areas 
the pest is under complete control; the scattered re¬ 
maining plants are not a menace—indeed, they are of 
value for breeding of Cactoblastis. Areas of former 
dense prickly pear arc now being used for crops, for 
dairying and for grazing. The great bulk of former 
prickly pear territory is now reclaimed; it will never 
revert to its previous useless state. 

Francis Ramaley 

UNmatsiTY or Colobado 

THE DENS AND BEHAVIOR OF THE 
DESERT TORTOISE 

Studuss of the desert tortoise, Gopherus agtissizn, 
have shown a definite behavior pattern in which the 
individuals tend to congregate together in winter dens 
during cold weather, spread out over nearby areas dur¬ 
ing moderate weather, and desocnd into short indi¬ 
vidual burrows when it is too hot. The studies have 
been carried out on the Beaver Dam Slope in extreme 
southwestern Utah since 1936. The area selected was 
particularly favorable for the winter den concentra¬ 
tions, hence it is not certain at present whether this 
pattern is general over all its range* 

More than 200 tortoises have been marked for indi¬ 
vidual identification by burning the letter U into dif¬ 
ferent plates or combinations of plates on different in¬ 
dividuals so that each one so marked could be defi¬ 
nitely identified. During 33 visits to the area, tor¬ 
toises have been recaptored from time to time, the 
number of recaptures of individuals ranging from 0 
to II times. The total captures of tortoises reaches 
neaily 600 up to date. 


The 68 winter dens we have studied are found mostly 
in compact gravel banks, and usually extend from 5 
to 30 feet horizontally into the bank. In cross-section, 
they are somewhat oval; in length they may be straight, 
bent, forked or have enlarged chambers. The size does 
not generally permit entrance by man, but several have 
been excavated to permit investigation. 

The dens are regularly occupied from November to 
February inclusive, although there undoubtedly is a 
slight amount of movement from den to den during 
these moiiths. March and October appear to be the 
months of transition. During March, fewer and fewer, 
and during October, more and more are found in tho 
dens. From April to September inclusive, the dens 
are deserted except for occasional stragglers. 

During this period, the tortoises are scattered over 
the surrounding terrain, usually as solitary individ¬ 
uals, occasionally as copulating pairs. As long as the 
temperature is comfortable, they do not appear to 
bother about shelter. As tho days get warmer, they 
tend to move into the shade of a bush, but when the 
days get hot and the ground vegetation parched, they 
resort to the summer holes. 

These summer holes dip sharply downward 3 or 4 
feet and are usually deep enough to protect tho tor¬ 
toises from the torrid heat of midday. They usually 
emerge at night when the temperatures are more pro¬ 
pitious. 

The territory covered by individual tortoises, indi¬ 
cated at least in part by plotting the points of capture 
on a map, is not largo. Some individuals with at least 
10 capture records do not cover an area of more than 
ten acres, Others wander farther afield, but the lai^;est 
territory indicated up to date is only about 40 acres. 
These records, while not necessarily conclusive, at least 
indicate that the tortoises are closely restricted to a 
small territory. 

A more detailed report of these studies will be pub¬ 
lished elsewhere at a later time. 

A. M. Woodbury 

University ov Utah 

Ross Hardy 

Dixix Junior Colleoe 

ELECTRIC FENCES THAT REPEL DEER 

Protection of growing crops against deer by the 
use of electric fences has become an acute necessity 
in many parts of Texas. In agricultural areas whidi 
also contain suitable range for deer, tho perennial 
question of balancing these confiioting interests has 
engaged alike the attention of landowner and sports- 
man, and with some success. For the past two years 
experimentation with several kinds of fences in central 
Texas has resulted in the selection of the most success¬ 
ful type. Improper installation and therefore failure 
of BReh fences to do any good has resulted in hasty 
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and harmful oonclnsionH. It was learned that a single 
elftotiifled wire, without any supporting fence near, 
was adequate to stop cattle and horses, but not deer. 
The deer^repellent fence, which has proved successful 
at two places in Kerr County where deer are abun- 
ibmt, was installed by State Game Warden Bill Gar¬ 
rett as follows: On the outside of a ten-acre farm, five 
feet from the regular fence, a single No. 9 telephone 
wire was strung on insulators 20 inches above the 
ground and charged with a six-volt dry cell battery. 

The electrical device consists of an encased six-volt 
dry battery with transformer and interrupter. The 
battery is good for about four months; the other parts 
last indefinitely. (If the electric wire is to extend 
more than two miles it is advisable to have an electri¬ 
cian calculate the wattage and size of coil needed f(jr 
the distance contemplated.) Other sources of power 
may be used, but the dry battery is preferred as being 
absolutely safe. The outfit can be bought at prices 
ranging from $12.00 to $20.00. The only mainte¬ 
nance coat would be the cutting of weeds or branches 
along the fence to prevent leakage. 

The idea of placing the electric fence five feet from 
the regular fence might appear to be fantastic, but 
there is a reason. When a deer approaches a fence to 
jump over and finds two fences set five feet apart, he 
does not like the idea of so long a flat-footed jump. 
He pauses to pick the line of least resistance. 
Whether he decides to hop over the single wire or 
crawl under, he is apt first to make an inspection with 
his nose or otherwise rub against it and get a violent 
shock. Cattle thus shocked have avoided the fence 
long after the discontinuance of an electric current. 


live stock, including bogs, respected the fence, and 
deer, which are very fond of tomatoes and potato 
vines, were not tempted to eat of the forbidden frnit 
during a three months^ test. 

J. G. Bttbb 

Gams, Fish and Oybtxr Gomhisoion, 

Austin, Tsxas 


J. PETER LESLEY AND JOSEPH LESLEY 


BiBXiiOGiuPHKBS as well as geologists should use 
extreme care when working with papers hy either of 
the Ix^ey brothers, for the second state geologist of 
Pennsylvania, who was baptised Peter Lesley, at vary¬ 
ing times throughout his life signed his name Peter 
Lesley, Peter Lesley, Jr., J. P. Lesley and J. Peter 
Lesley, the standing for junior, while his brother 
Joseph, also a geologist, sometimes signed his name 
Joseph Lesley, Jr. The six variations listed above 
may be considered correct on the basis of actual usage 
by the individuals, but additional incorrect combina¬ 
tions have also appeared in print. Joseph P. Lesley 
and Joseph P. Lesley, Jr., each of which has been 
applied to both brothers, and Joseph Peter Lesley, 
John Peter Lesley and John P. Lesley which have 
been used for Peter Lesley, are all incorrect. Not 
only have wrong names been used in the past but 
bibliographic references have become badly mixed. 
Papers written by Peter Lesley have been accredited 
to Joseph and articles by Joseph attributed to Peter. 

A more detailed paper on this problem appeared in 
the Proceedings of the Pennsyloame^ Academj^ of 


Sciences, 1940, 
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THE BRITISH SCIENTIFIC ADVISORY 
COMMITTE5> 

By means of the Scientific Advisory Committee, the 
appointment of which is announced this morning, the 
Bcientifio workers of the countiy are given a more 
defined place in the national effort. The dietingaished 
men, acknowledged leaders in their own branches of 
science, who form the new committee will bring more 
than their individual, or even their combined, abilities 
to the services of the nation. They will establish a 
center and rallying point and be a means of releasing 
and employing scientific resource and skill. They will 
also be a channel of oommunioation through which the 
spontaneous suggestionB of scientific workers may be 
examined and tried. 

The advisory powers of the committee will be em¬ 
ployed at the instance of the Lord President of the 
Council, who will indicate particular problems for in¬ 
vestigation, or of Government Depattments which may 


a^ for assistance in selecting suitable men to under¬ 
take particular lines of research. In exercising this 
function the members of the committee have a kno^- 
edge of varied and wide fields of seienee, and of the 
mm engaged in scientific worit, idiich will give aeeess 
to resources that, in a meoharical and aoientifle war, 
must be utilised to the fullest extent Here, H seems, 
the committee is to be at the disposal of the Gevem- 
meat 

Even more significant is the oonferment on Iho com¬ 
mittee of the duty of seeing that no nevr soientifie or 
technical develc^pments go neglected. The committee 
will therefore be a sort of examining board for oziginal 
ideas, which, passing its scrutiny, will go lorweixd 
iharked for practical expariment or eertab use. A 
elitaring house for inventive ideas b hdt a 
vision; but the advisory ^miaiUie^ is more than 
by SMcon of its eonatitn^on 
^ of 



tion» and the highest eoonpete&oe for the task, but it 
has no need to wait for ideas to reach it from outside. 
The committee itself is a kind of scientific power bouse 
from which great things may be expected .—The Lon¬ 
don Times. 

THE FUTURE OF POLISH SCIENCE 
SiKOE the restoration of Poland after the War of 
Idldr-lS concentrated efforts have been made to de* 
velop and coordinate the scientific work of the coun¬ 
try. During a difficult period of reconstruction, great 
progress was achieved and, in addition to the six uni¬ 
versities, a number of other centers were available for 
learning and research. Before the outbreak of the 
present war, there were approximately 850 professors, 
520 assistant professors and 1,600 research assistants 
and readers; the number of students being about 48,- 
000. Witb^^e overrunning of Poland by Germany 
and the U.S.S.R., systematic and thorough methods 
have been employed to destroy its scientific life. This 
is being achieved in German-occupied Poland by the 
imprisonment of university staffis and scholars, tlie 
commandeering of specimens and equipment for use 
in the German Reich, the destruction of publications 
and libraries, and the closing of all centers of learning 
and higher education. Similar conditions exist in 
Soviet-occupied territory. Professors and research 
students have no means of continuing their work and 
the future of Polish science has been further jeopard- 


m 

ieed by the closing of secondary schools, thus destroy¬ 
ing the source of future students. Fortunately, how¬ 
ever, some forty-six Polish scientific workers have been 
able to reach England. They comprise among their 
subjects, anatomy, zoology, bacteriology, chemistry, 
physics and branches of engineering and mechanics; 
the majority can speak at least three languages. It is 
the Polish Government’s earnest endeavor to conserve^ 
through these men, the future of science in Poland. 
A few will be able to obtain British Council sobolaz^ 
ships and will be placed by the council in British 
research institutions. The remainder will be given 
partial assistance from the very modest funds pos¬ 
sessed for this purpose by the Polish Government. 

The difficulties confronting the research workers who 
have no personal contacts in Great Britain are very 
great, not least among them the understandable antip¬ 
athy and mistrust of foreigners which now exists in 
the country. The importance of securing the future 
of science and learning in Poland, however, will be 
fully realized, and by assisting to bring about the 
admission of Polish workers to research institutions 
in the British Commonwealth of Nations, British men 
of science can thus help to ensure a nucleus of Polish 
intellectuals. Also it must not be forgotten that 
Poland is an ally of Great Britain, who has at no 
time and in no way failed her, and that a common bond 
of hardship has drawn the two countries togetlier in 
friendship.— Nature, 
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SCIENTIFIC BOOKS 


RECENT PUBLICATIONS OF THE BRITISH 
MUSEUM (NATURAL HISTORY) 

Thb war has been going on for more than a year, 
but the British Museum continues to publish valuable 
works on various aspects of natural history. These 
publications, at le^t in the main, represent woi^ done 
prior to the beginning of the war, but it is the x>olicy 
to eontinue scientific work as circumstances permit, 
work which will have a permanent value when the 
'war is only a matter of history. In the same spirit, 
British journal Nature frequently reviews German 
scientific books, aooeptU^ them according to their 
meriti^ regardless of the ocmfiiot between the coun¬ 
tries. The books and papers listed below are those 
whirii I have just received from the office of Soibncz. 

Karl Medier, Monograph of the South American 
tV^eerils of the Gwus Cbnotraohelos. Febmaiy, 1940. 
365 pp., many lUustraticmB. Dr. Fiedler, Sanitatsrat 
in Thuritagia, had been studying the Bonlii American 
W4»evih for a number of years, and a fvw years ago 
to revise and describe tiie inaterial of this 
laife gcntis vdikdi bed aecumdlaied k the British 


Museum. He found in the collection no less than 
216 new species, and included in his study about 200 
new species obtained from other sources. The com¬ 
plete list, including those previously described, in¬ 
cludes about six hundred species. Many of these are 
important pests of cultivat-ed plants, but for the ma¬ 
jority the habits and life history arc unknown. The 
large and well-drawn figures greatly facilitate deter¬ 
mination. This excellent book, by a citizen of an 
enemy country, is published in German. It is re¬ 
marked in the preface that it would be a heavy 
^expense to translate it into English, and mistakes 
might be made in the process. 

W, B, Evans, A Catalogue of the African Hea- 
periidae, indicating the classification and nomen¬ 
clature adopted in the British Museum, 1937. 212 
pp., 29 plates. Brigadier Evans, well known for his 
studies of the Oriental skipper butterflies, undertook 
to refvise those of the African fauna, represented in 
the Museum by nearly 25,000 specimens, belongmg to 
70 genera, 421 species and 157 subspecies. The de- 
soriprions are veiy brief, but there are good colored 
figures of the new species, and of others which had 
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not previously been flg^ired. There are also small 
diagrammatic figures of the genitalia of all the species. 
Thus it would seem that it should be possible to recog¬ 
nize tlio species, and with this aid, a worker in Africa 
would find ample opportunity to work out the life 
histories, most of which are unknown. It is a pecu¬ 
liarity of this author (certainly not a policy of the 
Museum) that when describing new forms, he hardly 
ever cites the collectors. This is much to be regretted, 
and 1 thiiik it would be justifiable to publish an 
article supplying the missing information. The Mu¬ 
seum has depended so much for its rich collections 
on collectors who have worked, often under very ti-y- 
ing conditions, to supply desirable materials that it 
seems inexcusable to ignore them when publishing 
their discoveries. There is an excellent bibliography, 
and when the species have been pi’crviously %ured, 
references to the figures are given. 

TF. Z). Lang, Stanh^ Smith and Henry Dighton 
Thomas, Index of Palaeozoic Coral Genera. April, 
1940, pp. 231. This is, in the main, a carefully com¬ 
piled and fully annotated index of the genera of 
Paleozoic corals, but it is of general interest because 
of the long and very interesting introduction by Dr. 
Lang, which deals with such matters as the Old and 
New Paleontology, Polyphyletic Genera, Taxonomy, 
Nomenclature, etc. When I was a boy, I resided for 
a time at Margate, on the coast of Kent; the coast 
which from its white chalk cliffs was long ago named 
Albion. There lived in the town a Dr. Arthur Rowe, 
a physician, who took for his hobby the detailed study 
of the fossils in the chalk. He discovered that this 
apparently uniform deposit in reality represented a 
series of epochs, which could be distinguished by their 
fossils. Rarely has a hobby-horse been ridden to such 
good purpose. Now, after a long interval, Lang 
writes under the heading “The New Palaeontology,” 
''Although a new movement con seldom be attributed 
to one individual, I suppose that single author, in 
Britain at least, did so much to introduce the new. 
paleontology as did the late Arthur Rowe in follow¬ 
ing up the pioneer work of Charles Barrois. His 
classic work on the sea-urchins of the chalk, published 
in 1899, at once gave an opening (so it seemed to his 
generation) to the floods of pent thought which had 
been accumulating in the minds of many paleontolo¬ 
gists, but lacked a means of expression.” (The 
further, highly illuminative, discussion of this topic 
is too long to quote.) At the end of his introduction, 
Lang dramatizes the subject as follows: *‘With due 
regard to the considerations detailed above, and after 
more than twenty years of research upon the Paleo¬ 
zoic corals, we enter with some difl&dence upon a 
formidable task. But, after all, the play^s the thing; 
the stage is set, the curtain is rung up. The genera 


with their attendant genotypes will enter, moke their 
bow, and retiring to collect each its appropriate 
Species, will reappear with them to unfold the evolu¬ 
tionary plot as formation succeeds formation until, 
in the Permian act, the curtain falls upon an unfin¬ 
ished drama. A coral fauna is there left in the midst 
of its evolution. Its future is an enigma, and we 
have no present knowledge as to whether complete 
extinction overtook it, or whether it underwent a rapid 
and radical reorganization, to reappear in Triassio 
times as a fauna of typical Hexacorals.” 

Thomas Maxwell Harris, British Purbeok Charo- 
phyta. 1939, pp. 83 and 17 excellent photographic 
plates. The subject is treated with beautiful exact¬ 
ness and detail, but it is not found that the Purbeck 
fossils throw any real light on the evolution of the 
group. In that remote period were plants with 
“the vegetative organization of Ohara, the most 
elaborate of the modern forms.” 

Lucien and Jean Morellet. Tertiary Siphoneous 
Algae in the W. K. Parker Collection. 1939. 65 pp. 
and six photographic plates. A careful revision, with 
much interesting detail. 

Max H, Hey, Second Appendix to the Catalogue 
of Meteorites. 1940. 136 pp. Since the publication 
of the first appendix in 1927, specimens representa¬ 
tive of 91 falls new to the collection has been incor¬ 
porated. The new catalogue lists the meteorites 
alphabetically under their names (each fall receiving 
a special name), with annotations. There is a list of 
meteorite craters, with full references to literature. 

Catalogue of the Books, Manuscripts, Maps and 
Drawings in the British Museum (Natural History), 
Vol. viii, supplement P-2. Feb., 1940. 515 pp. A 
great catalogue, invaluable to librarians, curators of 
musoums and others. 

Carolus Linnaeus. System a Naturae. Tenth edi¬ 
tion, Vol. 1 (the animal kingdom), 1939, As the 
tenth edition of the Systema Naturae, the foundation 
of our binomial nomenclature for animals, had become 
extremely rare, the museum reprinted it in facsimile, 
and it can be obtained for the modest sum of ten 
shillings and sixpence. It should have a great sale 
in America. 

Buwengori Expedition, Vol, iii, Nos. 6 to 10. 
February, 1940. Deals with representatives of five 
families of beetles found on the expedition to Mt. 
Ruwenzori in Africa. 

The John Murray Expedition. 1933-34 Seientifio 
Reports. These reports, dealing with the woik of 
the expedition in the Indian Ocean, are full of inter¬ 
esting details which invite comment, but we can <mly 
enumerate the titles here: 

Published October, 1938. Mortensen on the EohL 
noidea. Chopra (Zoological Survey of India) on the 
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Stomatopoda. Stanley Gardiner on the Madreporaria 
and on the Ecology of Solitary Corals. Foxon on 
Stomatopod Larvae. H. L. Clark (Harvard Univer¬ 
sity) on Ophiuroidea. 

Published November, 1939. E. F. Thompson on 
Chemical and Physical Investigations. Stubbings on 
Stratification of Biological Remains in Marine De¬ 
posits (attempt to determine the warm and cold 
periods of the past by the foraminifera), Norman 
on the Fishes. (With a synopsis of the oceanic gen¬ 
era of Brotulidae.) 

Published February, 3940. S. J. Hickson on the 
Oorgonacea, with notes on two species of Pennatu- 
laeea. 

Published March, 1940. Stubbings on the Cirri- 
pedia. Wiseman and Bennett on the Distribution of 
Organic Carbon and Nitrogen in Sediments from the 
Arabian Sea^ Seymour Sewell on the Copepods, 
Harpacticoida (a large report-, with much interesting 
discussion). 

T. D. A, COOKKRKT.L 

AQUATIC PLANTS 

A Mcmual of Aqmtic Plants, By Norm an C. Fassbtt. 

vi + 382 pp. New York: McGraw-Hill Book Com¬ 
pany, Inc. 1940. $4.00. 

The aim of this book is to aid in the identification 
of aquatic plants, whether in sterile or in flowering 
condition. The forms included are those obvious to 
the unaided eye and which under normal conditions 
germinate and grow with at least the base of the plant 
in water. This interpretation eliminates most of the 
algae but permits the liberal inclusion of terrestrial 
forma normally found in moist habitats, thereby 
greatly increasing the usefulness of the book for gen¬ 
eral purposes. The region covered iiuiludes Minnesota, 
Iowa and Missouri, then broadens eastward to the 


Gulf of St. Lawrence and Virginia. A few helpful 
references are included with each group, and there is a 
bibliography on the uses of aquatic plants by wildlife. 

The volume consists mainly of keys and flgures. 
The former, which include most of the descriptive 
materia], cover more than one hundred pages, while 
the latter fill considerably over two hundred pages. 
This liberality of illustration is especially helpful. 
The figures are original drawings supplemented by a 
limited number of habitat photographs. In general, 
the figures are excellent, both in outline and in 
sampling of detail; a feature of value is the inclusion 
of the major venation of leaves illustrated. The plate 
including Vallisncria might well be modified, since one 
drawing involves figures of unequal scale. On the pre¬ 
ceding page, in connection with the illustrations of 
Anacha/ris, terms relating to the elongated portions of 
the pistillate and staminate flowers appear reversed. 
A brief appendix dealing with the uses of water 
plants by animals is both a useful summary and a 
model of compnotnoss. The portion devoted to fish 
perhaps merits extension, but this would have involved 
greater emphasis on algae. 

This book is a welcome addition to the literature of 
aquatic biology. Because of its organization it may 
be used by the layman, since the author adheres to the 
plan of aiding the practical worker, but it will be wel¬ 
comed as well by the experienced botanist. Con¬ 
venience of the user is greatly facilitated by having 
keys and figures closely associated. Brevity of treat¬ 
ment is achieved by leaving much to the mtinuals to 
which necessary references are made. But the volume 
is not a crutch to help to bigger books, for its treat¬ 
ment usually affords u satisfying definiteness without 
supporting references. 

Robert B. Wylie 

Univerbity or Iowa 


REPORTS 


THE COTTON ROOT-.ROT TOUR AND 
CONFERENCE OF 1940 

WoRKiCRS on the cotton root-rot disease, caused by 
Phpmatotrichum onmivorum, assembled for a tour and 
series of conferences, extending from Greenville to 
College Station, Texas, August 6-9, 1940. Call for 
this meeting was issued by Dr. A. A. Dunlap, chairman 
of the root^rot committee of the Cotton Disease Coun¬ 
cil. Periodic meetings of this kind, at which research 
workers on the problem have met to exchange ideas, 
viewpoints and results, have played a part in the 
rapid advance of knowledge about this very serious 
disease. ’ The geographic limitation of the work to 
Sonthwest United States has made it possible for a 


majority of those engaged in sl.udios on the problem 
to attend some if not all of the conferences. Group 
discussion of the results and of points to be attacked 
has doubtless avoided some needhjss duplication of 
work, aided in encouraging a wider range of attack 
on the problem, and has obviously facilitated rapid 
confirmation of new findings. 

The root-rot conferences were at first winter meet¬ 
ings with more or less formal reporte of progress. 
The series began with a meeting at College Station on 
December 13-15, 1927. Accounts of the meetings and 
abstracts of papers presented at the second to fifth 
conferences (1929-32, respectively at College Station, 
Temple, College Station, and Austin) were published 
in Phittopatkology, The sixth conference, held at 
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pound which, froiA the total yield and the proportion 
of gold and calcium in it, probably has the following 
CU« . ooo 

\ 

Oa 

/ 

formula: Au-S--CH • COO . The theoretical yield 
of calcium aurothiomalatc on the basis of complete 
precipitation is 0.9849 gm per gm of sodium auro- 
thiomalate, and the actual yield was 0.9840 gm. The 
dry compound is a pale yellow powder which neither 
changes color nor loses weight after being heated in an 
oven at 100^^ C. for 24 hours. It is insoluble in water, 
alcohol and ether, but is completely soluble in tenth- 
normal HC). Calcium aurothiomalatc forms a uniform 
and relatively stable Ruspension in oil of sweet almonds 
and it was in the form of such a suspension that it 
was tested for toxicity and therapeutic effectiveness. 
While an aqueous .solution of sodium aurothiomalate 
administered intramuscularly to 20 gm mice is lethal 
for 10 to 20 per cent, of animals in a dose of 6 mg, for 
30 to 40 per cent, in doses of 7 to 10 mg, and for nearly 
80 per cent, of ajiimals in doses of 15 mg, it was found 
that all 54 mice inoculated with amounts varying from 
10 to 250 mg of calcium aurothiomalate remained well 
over a period of 6 weeks or more without exhibiting 
any obvious signs of illness. The therapeutic effective¬ 
ness of calcium aurothiomalate was detennined in 90 
mice which were inoculated with amounts varying from 
0.25 mg to 20 mg one week after the onset of arthritis. 
The total dose was administered intramuscularly in one 
injection. The arthritis disappeared completely in 90 
per cent, of 70 mice which were treated with 1 mg or 
more of calcium aurothiomalate, ljut in less than 25 
per cent, of those wdiich received the 0.5 mg and 0.25 
mg doses, and not at all in the 30 control mice which 
were untreated; 85 per cent, of 20 mice receiving the 
1 mg dose made a complete recovery. Under similar 
conditions, i.c., administering the total dose in one 
injection, the minimal therap<?fitic dose of sodium 
aurothiomalate is 2.0 to 2.5 mg. Calculation would 
show, therefore, that in mice ‘^the margin of complete 
safety”^ is at least 100 times greater for calcium auro- 
thiomalate than for sodium aurothiomniate. A cura¬ 
tive effect was also obtained when the total minimal 
effective amounts of calcium aurothiomalate were di¬ 
vided into ten equal doses and administered at 48-hour 
intervals. Calcium aurothiomalate was also found to 
be approximately ten times more effective therapeu¬ 
tically than calcium aurothioglycolate. Insoluble bar¬ 
ium and strontium salts of aurothiomalate similar to 

’ The ‘ ^ margin of complete safety' * 

( maximal dose tolerated by nearly 100 per cent, of miee \ 
ininimal therapeutic dose / 

is used here because it describes a property which is differ¬ 
ent from that represented by the chemotherapeutic index, 

( minimal dose lethal for 50 per cent, of animals \ 
minimal therapeutic dose / ' 


ihaX of calcium were also prepared, but no compara¬ 
tive study of their biological propeilies has been made 
ns yet. 

At the present time the toxicity of most available 
gold compounds is perhaps the greatest barrier to their 
more wide-spread use in the treatment of rheumatoid 
arthritis in man. There are also certain indications 
that some of the toxic manifestations in man may be 
due to sensitization or other factors which may not be 
mensuivd by the lethal effect of n compound in mice. 
Onjy clinical trial, therefore, can indicate whether or 
not calcium aurothiomalate will be comparatively as 
safe and effective in human beings as it is in mice, 

Albkht B. Sabin 
Joel Warren 

The Children's Hospital Eesearch 
Foundation and Department of Pediatrics 
University or Cincinnati 
College or Medicine 

PHOSPHATE ACCEPTORS IN “RESPIRA¬ 
TORY PHOSPHORYLATION*’ IN 
MUSCLE TISSUE 

In our studies on the phosphorylation, coupled with 
the aerobic oxidation of various substrates in cardiac 
muscle tissue and on the action of enzyme poisons on 
this process, we used creatine as the acceptor of phos¬ 
phate.' Adenylic acid proved to be a less convenient 
acceptor, most likely for the reason that it is deamin¬ 
ized. At present we have uiidertaken a more syste¬ 
matic investigation of the acceptors of phosphate. As 
the oxidizable substrate we used succinate, the oxida¬ 
tion of which to the fumarate stage is coupled with 
phosphate esterifleation, as we demonstrated some time 
ago.^' ^ For the experiments cardiac muscle, red mus¬ 
cle and extracts from rabbit's heart have been used; 
the phosphate acceptors tested were glucosemonophos- 
phate, glucose, glucose + hexekinuse (from yeast), gly¬ 
cogen and creatine. In all experiments hexosemono- 
phosphate displayed the most active capacity of ac¬ 
cepting phosphate, in accordance with its behavior in 
brain tissue.* No phosphorylation takes place under 
anaerobic conditions; and in the absence of suooinate 
the esterification is markedly diminished, especially 
upon addition of sodium fluoride. The products of 
hexosemonophosphate phosphorylation were shown to 
be hexosediphosphate (time course of hydrolysis, lib¬ 
eration of inoiganio phosphate by phenylhydrazine) 
and phosphotrioses (alkali-labile phosphoric esters). 

Glucose is distinctly esterifled, but only in the pres- 

iV. A. Belitzer and E. T. Tadbakova, Bioohimia 
(Momow), 4: 516, 1939. 

8 Ibid, 

8 PhoB^faorylatlon attending the oxidation of sueeinio 
to fumaric add In kidney extracts has also been observed 
a little later and independently by S, P. Oolowick, M. fi. 
Welch and C. T, Oori, Jour, Biol, Chem,, 188: 069, 1940, 

4 8* Ochoa, Nature, 145: 747, 1940. 
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enoe of hexokinaae does it become a powerful phos¬ 
phate acceptor. Glyco^n induces a decrease of phos¬ 
phate that is slower and less dependent on the presence 
of oxygen than the esterification of hexosemonophos- 
phate. Kespiratory phosphorylation in this instance 
is evidently involved only in the transformation into 
hexosediphoBphate of the glucose monophosphoric 
ester formed by phosphorolysis. The esterification of 
phosphate in the presence of different acceptors is 
shown in Table 1. 

TABLK 1 

200 MO. Mincko Rbo Mubclb of Rabbit. Topal Volums 
1,7 ^L. Succinate 0,00 M, MoCus 0,004^, PnoePHATB 
Buffbu 0,015 M (1>H 7.4). NAHCOi 0,008 M. 40 MiM. 

AT 20® IN Oju Additions : Glycoobn 4 mo., 

Othbr AccKP'Pons—26 ^ M Pbu Hamflu. 
llitPOi Djhappbaubio (mq. P) 


Without 


Glucose -f 

rtexose- 

Crea¬ 

tine 

' ■ ■ 

added 

Glueoise 

hexoki- 

monophoB- 

Glycogen 

acceptors 


nase 

phate 


0,02 

0,04 

0,33 

0,46 

0,13 

0,10 


In spite of the presence of ])re£ormed glycogen- in 


the muscle tissue, esterification was negligible without 
added phosphatic acceptor: glycogen added artificially 
ifl phosphorylated much more readily than the glycogen 
of the tissue. Hexosemonophosphatc, likewise a con¬ 
stant ingredient of muscle tissue, exhibits similar be¬ 
havior; a rapid accumulation of hexo-sediphosphate 
and phosphotrioae in aerobiosis takes place only at the 
expense of added hexosemonophosphate. It is difficult 
at present to interpret this differential behavior of 
endogenous and added acceptors. 

In several experiments the competition between 
simultaneously added acceptors was studied. It was 
found that when glucose + hexokinase and creatine are 
present together, the latter accepts almost no phos¬ 
phate, and the phosphorylation of glucose predomi¬ 
nates. 

W.^ A. Belitzkr 
K. S. Golovbkaya 
Laboratory of Oxidation Procksses, 

Department or Physiological Chemistry, 

ViEM, Moscow, USSR 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE METHOD FOR RECORDING ELEC- 

TROCORTICOGRAMS IN ANIMALS WITH¬ 
OUT OPENING THE SKULL 

The following method enables one rapidly to im¬ 
plant electrodes directly in the corttix of small lab¬ 
oratory mammals by the simple method of thrusting 
Victrola needles through the skull. The needles may 
then be oonnect-ed by wires to suitable recording or 
stimulating apparatus. 

Common steel Victrola needles (Fig. la) if heated 
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red in a Bunsen fiame for a few seconds lose their 
brittleness. The needle then is wrapped tightly with 
fine copper or silver wire from the lower part of its 
thickened shank to within about 5 mm of its top 
(Fig. lb). It is well to let one end of the coiled 
wire extend for several inches from the shank so that 
elips connected to the recording apparatus can later 
grip the wire, thus making a flexible, non-rigid con- 
aectum which will prevent pull on the implanted eleo- 


ti*ode. The needle and its wound wire is next dipped 
into enamel and baked, thus insulating it from sub¬ 
sequent contact with scalp and musede. The point is 
scraped bare of enamel for a millimeter or so at the 
tip, and after sterilizing in alcohol the upper p>art of 
the shank is gripped firmly in a simple hand chuck 
by which the needle can be thrust through the slrull. 

The scalp and underlying muscles of the skull of the 
anesthetized animal are separated by a very small 
sterile incision 5 or 6 mm in length. The head is held 
firmly in one hand, the incision is spread, and the 
needle, gripped by the chuck, is thrust firmly through 
the bone by a straight downwards and rotating thrust. 
The enlarged shank of the needle stops the point just 
below the skull surface in the cortical layers (Fig. Ic), 
Needles thus imbedded are held firmly fast in the bone. 
The chuck head is carefully unscrewed so as not to 
loosen the needle in the bone, and the incised tissues 
are allowed to fall back around the projecting shank 
which is insulated from them by its euamel coating. A 
drop of collodion may he applied to the place of entry 
of the needle. This quickly hardens, helping to brace 
it and at the same time seal the slight wound from air. 

Several dozim of these electrodes can be prepared 
in an hour and 6 or 6 of them can be implanted in 
almost as niany minutes. When the animal recovers 
from Anesthesia its behavior is normal and the pro¬ 
jecting shanks appear to cause no iuconvemonce, 
Elictrooorticograms recorded from them in unanesthe- 
tLaed rabbits, cats and rats are in all respects identical 
with those recorded from the exposed cortex. The 
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method is mnch to be preferred to recording through 
ekuU and scalp by electrodes pasted on the skin. Elec^ 
trode artifacts, troublesome with this latter type of 
lead, never appear, localisation is precise and the lack 
of resistance of skull and scalp with the needle, suffi¬ 
cient, in some animals, to make external recording 
impossible, permits one to record at very low ampli¬ 
fication, thus eliminating instability and pick-up arti¬ 
facts accompan 3 ring high amplification. The Victrola 
needles may be left in situ for a considerable period, 
a thing not possible with those externally applied to 
the skin. 

The leads may be removed without reanesthetizing 
the animal by simply extracting each one by a firm 
jerk with a pair of pliers. This extraction appears 
to be painless, A drop of collodion placed on the 
small hole rapidly seals it off. 

We have kept animals for several days with the 
leads in place and could have kept them longer. Some 
60 electrode insertions have been made in a dozen ani¬ 
mals without complications from infection. The elec¬ 
trode positions in the cortex could presumably be pre¬ 
cisely determiued if one wished in the freshly sacri¬ 
ficed animal by passing an electrolytic (JD.C.) current 
through each lead in turn as cathode, thus producing a 
deposit of iron oxide at the point of contact with the 
cortex. 

Hudson Hoagland 

Clark University 

AN INEXPENSIVE MOUSE CAGE 

It is often desirable to keep mice in small groups 
when they are under observation. This requires a 
number of small cages, which should l>e easily cleaned, 
and, if possible, inexpensive. The following cage is 
suggested for its simplicity, ease of cleaning and 
cheapness. The materials used are few and obtainable 
at any hardware store. They are as follows: coarse 
wire netting, sometimes called^ardware cloth, 8 in¬ 
ches X 22 inches, two tin pie plates, 8J inches in diam¬ 
eter and about 20 inches of 24-gauge soft wire. 

The ends of the hardware cloth are brought together 
to fonn tt cylinder, 6i inches in diameter. By over¬ 
lapping the ends one inch and weaving a length of the 
soft wire in and out through the meshes of the cloth 
they can be made secure. This is best accomplished 
by weaving down one aide and up the other of the 
overlapping ends so that the ends of the wire may be 
brought together near one point and twisted. The 
cylinder thus made will fit into the bottom of one of 
the pie plates. The other plate is now placed over the 
open end of the cylinder, thereby completing the cage. 

As many as six mice may b^ kept in the cage at 
one time with no danger of them pm^ing off the tbp 
plate. Rats may also be kept in like znimner, but it 
is suggested that a lead weight be soldet^ on the plate 


which ia used for the cover. The plate need for the 
bottom jrfiould be covered with a piece of 26 cm filter 
paper, which absorbs moisture and assists the aides 
of the plate in preventing the scattering of food. To 
clean the cage the paper is removed and fresh put in 
its place. The mice will tear the paper to some ex¬ 
tent, but if they are well fed this is reduced to a 
minimum. 

A drinking fountain may be made by inserting in 
a small, wide-mouthed bottle a one-hole rubber stopper 
fitted with a slmrt length of small boi'e gloss tubing. 
A bit of nist-resisting wire, such as niohrome, should 
be fastened in the tube to assist in the flow of water 
when the mouse is drinking. The fountain should be 
bung inside the cage by means of a wire sling. 

Any other dixuenHions may be substituted for these 
suggested so that larger or smaller cages may be made. 
The total coat of the cage described is about twenty 
cents, and a half dozen can \h} made in an hour, 

E. Wilbur Cook, Jk. 

Centre Colijsoe 
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THE BEGINNINGS OF SOCIAL BEHAVIOR IN 
UNICELLULAR ORGANISMS' 

By Prof«Hor H. S. JBNNINOS 

THE UNIVERSITY OF CAX^BNlA AT LOB ANGELES 


By social behavior we mean the behavior and reac¬ 
tions of individuals with relation to other individuals 
as such; reactions to individuals as individuals, either 
singly or in combination, not merely reactions to 
physical forces or to masses present in the environ¬ 
ment. 

How far down in Hie biological scale does such social 
behavior ext^df Are social urges and instincts and 
reactions part of the life of the very cells of which 
oxganisms are model Or are they ipanifestations only 
of reliafetous that have firat come inbt> existence in the 
great eotiKidexes of cells that constitute higher organ- 
ianttt 

1 have of late been forced in the course of investi- 

debvared before the sactien oh Natural 
at ^9 of 
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gations to become intimately familiar with the daily 
and most private life of certain organisms, each of 
which is a single microscopic cell. The phenomena 
that thue come under observation throw light on the 
most primitive manifestations of social behavior, I 
shall tery to present the main features of these phe¬ 
nomena, with certain of the reflections and conclusions 
to which they give rise. They raise the question: 
What is the nature of the earliest manifestations of 
social behavior; and perhaps they help us to answer it 
f hey boor also upon the problem of the unity of the 
manifestations of life in higher and lower organisms. 
And they lead to a reconsideration of certain other 
^tmsiions that are related to the problems of social 
behavior: particularly to a question that has been 
i^i$Cd36ed as the problem of setf-consoiousnese in 
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I must, then, first ask you to make the acquaintance 
of the single-cell creatures about which our discussion 
will center and to follow some of their manners and 
customs. These creatures are minute green particles, 
so small that the single individual is hardly visible to 
the naked eye: their acquaintance must be made under 
the microscope. They are animals, although they are 
greenthe green color is due to extremely minute plant 
cells that are growing within their bodieii. They are 
typical ciliate infusoria. This species has received the 
name Paramecium bursaria. They live in fresh water, 
among lily pads and other plants. They may be kept 
alive under the microscope, in a few drops of water, 
or in a single drop. Their generations may be fol¬ 
lowed for months or years in the laboratory. 

Each of these animals is constructed as a single cell, 
having one large active nucleus and a very minute 
reserve nucleus. The individual, though a single cell, 
is complex in structure, having parts which serve as 
mouth, as organs of locomotion, as sensory and con- 
ductiiag structures, as secretory and digestive portions. 

The manifestations of social life that appear most 
deep-seated—^remaining among the most conspicuous 
even at the stage wliich we humans have reached—are 
those connected with mating and the family. In the 
infusorian, too, these are conspicuous; they will form 
the basis of our discussion. We shall try to gain an 
insight into what might be called the courtship, mat¬ 
ing, family life and social system of the infusorian. 

In the infusorian, as in man, it is not the custom 
for close relatives to mate. Families are very large. 
The single individual, as you know, divides into two; 
these two soon divide again into four, and this con¬ 
tinues, so that in a few days the single individual has 
produced a large family. Such a family is a set of 
identical twins, containing not two, not five, but 
thousands, of individuals. Such a family is called a 
clone. 

The members of such a family do not mate together. 
But if members of an unrelated ^femily are introduced 
among them, mating occurs between the unrelated in¬ 
dividuals. And the behavior of the organisms leading 
up to the matings is of an extraordinary character. 

On the introduction of unrelated individuals, or on 
mixing two unrelated families in the same drop of 
water, there is a sudden and strong reaction. The 
individuals of the different families cling together. 
Several individuals of one family may cling to one 
individual of the second family. These are joined by 
other individuals of both families. In this way tight 
groups or clots are quickly formed, many individuals 
of the two families adhering together us if their bodies 
were covered with glue. They thus form raaaaea of 
dozens or hundreds of adhemg individuals. (See the 
photographs of this behavior in the papers of Jen¬ 


nings,^ 1939 and I939d; these pbotograi^bs were bm 
shown on the screen.) 

in those clotted masaes the individuals adhere firmly 
together, as if covered by some adhesive matenol. 
The clinging together is not an active reaction, nor is 
it brought about by organs of attachment It appears 
to be a physical adhesion; any part of the body of 
one individual thus adheres to any part of the indi¬ 
vidual of the other family. Often an individual visibly 
struggles as if trying to escape from the attachment 
to another individual, but in vain. 

The great clotted masses remain thus with the com¬ 
ponent individuals stuck irregularly together for some 
hours. Then they begin to break up into smaller 
clots and often into chains of individuals attached 
end to end. This breaking up continues perhaps for 
two or three hours, the clots becoming smaller, until 
there remain only groups of two. 

That is, in the course of this long and irregular 
adhesion the individuals constituting the two families 
have paired off, two by two, so that now almost all 
the individuals are in pairs (see the fourth photograph 
of those published by Jennings, 1939 and 1939a; this 
was here shown on the screen). In every case the two 
individuals of any pair are members of the two differ¬ 
ent families. This is readily demonstrated when the 
individuals of the two families differ in color or in 
other ways, as is often the case. 

The two mates remain intimately united for 24 to 
36 hours. While united they exchange halves of their 
nuclei, halves of their chromosomes (see the figures 
published by Chen,® 1940: these were shown at this 
point on the screen). They then separate. Each 
individual is now a now combination of nucleus and 
cytoplasm, since each has lost half of its chromosomes 
and has received half of its mate's chromosomes. 

These are the fundamental phenomena, sketched in 
their simplicity. But, as you will see, the phenomena 
are subject to many variations and conditions. When 
the manners and customs connected with mating are 
observed, one finds them surprisingly complex. There 
is, as it were, a complicated code of taboos, inliibitiona 
and permissible practices connected with the mating 
behavior: a complex social system. 

It was mentioned at the beginning that members of 
the same family or clone do not thus cling together 
and mate, while members of diffoirent famiUes may do 
so. But it is by no meaiis true that members of any 
two different famiUes will mate. Some families quite 
refuse to unite; if mixed together they continue to 
swim about freely and indifferently. Members of 
other families unite readily in the way described. 

aH. S. JenningB, 1989, Genetics, 24; 202-233; 1039a, 
Introduction (pp. 335-339); Paramecium hwrsaria (^. 
414-4810 Am. Nat, 73: 385-456. 

a T. T. Chen, 1940, Jour, Hered,, 31; 185-196, 1940. 
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Thifl gelectiy^HtieBs in not a temporary matter; 
families 1 and 2 never xnate, no matter how often tlieir 
members are brought together; and the same is true 
of families 1 and 3; they never mate. But members 
of families 1 and 4 clump together and mate whenever 
they are mixed. 

In higher organisms, of course, there are two dif¬ 
fering sets of individuals, such that members of one 
of the sets never unite together, but members of one 
set may mate with members of the other set. We call 
these two sets the two sexes. 

Is this the situation also in the infusorian f Does 
family 1 belong to one sex, family 4 to tlie other sex— 
so that they will mate together? Do all families that 
will not mate together belong to the same sex? 

There ore no visible differences, no structural dif¬ 
ferences, between the two individuals or families that 
mate together. So far as one can see the two are 
exactly alike. But of course there might be chemical 
differences distinguishing the two sexes. 

Whether there are thus two sexes, all families be¬ 
longing to one or the other, is readily determined by 
successively mixing different families. Before show¬ 
ing what happens in such successive mixtures the 
result of the observations may be stated. Prolonged 
study shows that there are not two sexes. On the 
contrary, there arc four different sets, or in one variety 
eight different sets, which mate together, or refuse to 
mate together according to sharply defined rules. 

These things are discovered in the following way: 
Two families, which wc may call A and B, mate when 
mixed together, so that if there are two sexes, A rep¬ 
resents one sex, B the other. With family A we mix 
a third family. These two refuse to mate. This third 
family must therefore be of the same sex as A. We 
will call it Al. Next we mix another family, which 
we may call C, with family A. We find that A and C 
mate together, so that C would have to be considered, 
like family B, a member of the opposite sex from A; 
it should then be of the same sex as B. We try mixing 
families B and C together. But we find that they 
mate together. So it is clear that B and C do not 
belong to the same sex. C does not belong to the 
^same sex as either A or B. It belongs to a third type. 
A and B mate together and C will mate with either 
of the two. 

We are evidently not dealing simply with two sexes. 
We have thus far found three types, A, B and C. To 
each of these belong many families, so that we may 
distinguish Al, A2, A3, Bl, B2, B3, Cl, C2, C3, and 
80 on. There are many families that act like A; they 
will not mate with any other family belonging to the 
A type, but will mate with any family belonging to 
the B type or to the C type. 

And as we continue m^ing mixtures, we presently 


come upon a fmirth set of fanulies, which we may 
call D, Any family that belongs to the D set will 
mate with A or with B or with C, but no two families 
of the D sot will mate together. These creatures are 
divided into castes, which mate or refuse to mate 
according to rigid rules. Members of any one set or 
caste will not mate with other members of that set, 
but will mate with members of any other set. In the 
variety with which we have thus far dealt there are 
just four of these castes. 

If we call our four castes by the letters A-B-C-D, 
the mating relations between them arc represented by 
Table 1 (on the screen). 


A 

B 

0 

D 


TABLE 1 
A-B-C-D 


- + + + 

*f - + + 

+ + - + 

+ 4 ' + - 


A plus sign indicates that the two sets readily mate 
together; a minus sign that they do not. 

Many different and unrelated families belong to 
type A, many to type B, many cacli to types C and D. 

How do members of the different castes recognize 
each other? There must be some chemical or delicate 
physical differences among the four different types. 
When two individuals of different type come in con¬ 
tact they stick together just as if their surfaces were 
covered w’itli a strong adhesive. But when members 
of the same type come in contact they do not stick 
together. The adhesion is a reciprocal relation be¬ 
tween diverse typos, not a general tendency to adhere 
to objects. 

The mating relations between the individuals thus 
turn out to be somewhat complex, in a systematic 
way. But the half has not yet been told. As we con¬ 
tinue to extend our acquaintance among different 
families of the grtnm Paramecium, we come upon 
another set of families that will have nothing to do 
with the families that constitute the four castes that 
we have colled A, B, C and D. Mix animals of the 
new set of families with any of those of the four types 
just mentioned. The individuals pass each other by 
undisturbed, unmoved—even though they may come 
into actual contact. There is no adhering together; 
no forming of clots or pairs. 

But members of different families belonging to this 
second group quickly respond to each other. They 
cling together, form clots and pair off just as occurs 
in families of the first group. The families in this 
second group, like those in the first group, belong to 
different castes or types. Prolonged study shows that 
in this second group there are eight different types, 
in place of the four of the first group. Members of 
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families that belong to the same one of these eight 
types urill not mate together. But they mate at onise 
with membei'S of any of the other seven types of this 
groupf though they will not mate with any of the types 
of Group I. 

If we call the eigiit types of this second group by 
the eight letters of the alphabet from E to M, then 
the mating relations of the eight types to each other 
are shown in Table 2 (on the screen). 

TABLE 2 

E-F^O-H-J-K-L-M 

E — + 4 + + + + 'f 

P + - + + -t' i + 4- 

G 4"*f''" + + + 4" + 

H + + + " + + + + 

J + + -t' + - + +• 4- 

+ + + + + “" + + 

L + + 4-4- + + - + 

M 4-44-4' + + + “ 

In Table 2 a plus sign indicates that two families 
of the t 3 rpe 8 indicated readily mate together, while a 
minus sign siguiiles that they never mate together. 

It is remarkable that in all this complex and rather 
violent meting behavior, the animals observe rigidly 
certain hours. The adhesion and mating is limited to 
certain times of the day. It does not occur in the early 
morning, nor in the evenuig after five o\jlock, nor in 
the night. It begins at about 8 or 9 in the morning, 
but the tendency to unite is then very weak; the ani¬ 
mals cling together only faintly, in small groups. As 
tlie day wears on the tendency to cling together 
becomes stronger; large groups are formed, in the way 
that was shown in the photographs. At about four 
in the afternoon the tendency to cling together may be 
seen to weaken. The large groups earlier formed break 
up, and by 5 or 6 o'clock the individuals have com¬ 
pletely separated and are swimming about singly again 
—except the ones that have already become firmly 
united in pairs. If in the morning or evening we mix 
together families belonging <8^ different types, they 
swim about undisturbed, not adhering togettier nor 
forming pairs; though the same families if mixed in 
the middle of the day at once adhere in clots and 
masses and form pairs. 

The conditions thus far described ore not the end 
of the social complications in our infusorian, Pareh 
mecium hursaria. The social system is indeed enor¬ 
mously complex. There is still another group of 
families that will not react or pair with any of the 
families that belong to Group I, nor with any of those 
that belong to Group II. But the families of this 
tMrd group mate together in ways and according to 
rules that are like those already described for Groups 
I and II. There is one curious ditference, however. 
In this Group III mating is not limited to certain 


Wtm, but wifi at any time dte 4fty ^ 

In this third group there are^ it turns out, just four 
castes or mating types, as t&ere asfe in Group If 
we coll the four mating types of this group by the lair 
tera their mating relatiohs are those sho^ 

in Table 3 (on the screen). 

TABLE 3 



0 

-P- 

Q 

N 

+ 

+ 

+ 

0 + 

- 

+ 

+ 

P + 

4 - 

- 

+ 

Q + 

+ 

+ 

- 


Families belonging to any one type will not mate 
together. But families of any one of the types will 
mate with families of any of the other three types. 

Thus our microscopic green oells are orgemiaed 
socially into sixteen different mating types, which are 
divided into three large groups, in the way shown in 
Table 4 (on the screen). 


TABLE 4 


A B 


E F G H 


N 0 

C B 


JKLM 


PQ 

I 


IT 


Til 


Members of any one group will not react or mate 
with members of either of the other two groups. 
Within any group there are several mating types— 
four in groups X and III, eight in group II. These 
mating types within the groups mate with each o^r 
in accordance with the rules already set forth. The 
entire complex system of mating is mdicated in Table 
5 (on the screen). 

TABLE 6 

1 II III 

A B C I) I E F G HJKLM|yOPQ 

^ ^ ^ ^ ^ ---: 

B +- + +----- 

10 + + — + — — — — — - .--j — — 

D ++ + «-- 

g + 

y-+W + 4. + + + +-- 

G - — — — 4.^ — 

H-+ + + - 

n J--'-+ 4 . + + * + + +- 


L — -T- — — 

M ---- - 

N-:-- - ^ ^ - ^ , 

0 ----- 4 . 4 - + +, 

m p--^ + 

(j ---+-+,"+ 


Bvt th« Mdoont o£ aooiid lidiin^or k w; 

is not yot oon^tete. luu !tNW 
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whi^ lit in the matifig 

^ iu4ividimte: bebavior that la a^egaltted in ae- 
ehrdanee with matiifold and sy^ematio preferences 
and inbifaiti(ma« la its operation ihie behavior ap¬ 
pears a bit brtttaL The individual (1 had almost said 
the victim) is as it were seueed and dragged struggling 
to the pairing. One is rembded a bit of the shotgun 
marriages of melodrama. This violent character of 
the behavior is striking as one observes particular 
individuals. Two bdividuals of different mating 
type (but bdonging to the same group) are swimming 
about b the graceful way characteristic of these 
minute animals. Accidentally they come in contact. 
Thereupon they stick firmly together .by any parts of 
the body that happen to touch. Both are brought to a 
halt with a jerk. Bach tries to continue in the direc¬ 
tion it was going. The stronger one drags the other 
away agabst his efforts—drags him backward or side¬ 
ways. Such an adhesion may finally after a. struggle 
result in a complete matbg. Or other individuals get 
stuck to one or the other of the two, so that several 
or many bdividuals become stuck together in irregular 
ways; they flounder about helplesBly. Sketches of 
such adhering individuals, irregularly luiited in groups 
of two or three or four, are given by Jennmgs 1939 
(footnote 2), Fig. 3 (reproduced on the screen). The 
individuals seemingly fall helpless victims to the mat¬ 
ing reactions. 

But as in higher organisms, there is other behavior 
that tends b the same direction, yet is not violent and 
brutal; behavior that appears merely a preparation 
for the definitive mating reactions: behavior that may 
or may not lead to the selection of u mate. This be¬ 
havior is of a type that tempts one to characterise 
it as the objective aspect of courting, or perhaps in 
some oases flirting. 

This behavior shows itself, not in great mass reac¬ 
tions such as were earlier shown m photographs, but 
in the activities of bdividuals—or rather of pairs of 
bdividuals. Two bdividuals touch each other gently. 
They do not stick together, but swim off in coordbated 
motion side by side, eontbubg in contact. They pro- 
^ceM in a grao^ul path—a spii-al—through the water. 
They may keep this up for but a few seconds, then 
separate, or it may oontmue for a much longer time, 
leading fini^ly to a matbg of the two. Most often, 
however, this eareasbg behavior lasts but a few 
tndmenta, then tte two bdividuals separate—possibly 
tog agab in a sbiilar way a few seconds 
la^. Sfcotdies of oharaoterbtic postures and motions 
b behavior are given by Jennings, 1939 (footnote 
Sjiy FigvS (r^rodacad on the ecreen). 

$|i(^ is great variety in these reaetiontt, the one 
^dc^on feat^ the bdividhals swim to* 

l^er b in a manner as to 


keep their bodies b contact;. The bodies may shift, 
chafing the regions of contact; then the two oontmue 
in eOor^ukted motion as before. The two after swim¬ 
ming a oonsideralde distance together may separate 
for a short distance, then come together again. As 
the ammals swim m a graceful spiral, they make a 
pretty sight, rembding one of couples b a dance. 

Such behavior often occurs m two bdividuals that 
belong to different mating types. lu these cases the 
gentle caressbg behavior is often after a time replaced 
by the strong physical adhesion before described, and 
the two bdividuals finally unite in conjugation. 

But such behavior is also seen b pairs of bdi- 
viduals that belong to the same mating type, so that 
they never finally mate. Such pairs swim about in the 
varied coordinated way that I have described, but 
finally separate. It appears that the function of this 
type of behavior is that of a trial: it gives opportunity 
for the violent adhesive type to supervene if the two 
individuals are appropriate mates. 

It is a curious fact that although the spectacular 
clumping in great masses which you have seen in pho¬ 
tographs was only recently discovered b theae animals, 
this gentle behavior—courtship or flirting as it might 
be called—was seen long ago in some of the bfusoria. 
The older microscopista of fifty years ago were a good 
dtsol excited about it and its possible psychological 
implications. One may read a summary of the older 
observations in the great papers of Maupas* published 
b 1889. Some of the authors described such behavior 
and its possible, psychological bearing with enthusiasm 
and exuberance. But zoologists have of late been dis¬ 
posed to frown upon it, to hush it up, pass over it 
uumentioned. For it is not the sort of behavior that 
lends itself most readily to fonnulation in the simple 
terms that are dear to the hearts of mechanistic biolo¬ 
gists—particularly in relation to single cells. Yet 
this is behavior that does occur in unicellular animals, 
that is widespread among them, and in relation to the 
unity of life phenomena among organisms appears of 
groat significance. Certainly any adequate account of 
the biology of unicellular organ isms must deal with 
theae phenomena, as it must also with the entire system 
of social relations above described. 

To complete the sketch of social organization in the 
infusoria, one other matter is required. Bboe this 
organisation is based on mating relations, the condi¬ 
tions of youthfuluesB, adolescence and adultliood play 
a role. Two mates that unite become the parents of a 
new generation. After mating is completed, with its 
£oa:ination of new nuclear combinations, the two par¬ 
ents separate, and each multiplies by fission; in this 
way the two produce a biparental family. 

When those descendants of the two parents are 

^ Maupas, droh. Zool. Xwp, et OH,, (2) 7: 149*517. 
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tested^ they are fonnd to be immature; they do not 
mate. They ^r® youthful. They grow and multiply; 
hundredg of suoo^iBive cell generations are produced, 
with millions of individuals. All these individuals 
are in appearance like the two individuals that have 
mated to produce them. But all are immature; they 
have nothing to do with mating. If during this period 
different families are mixed, there is no adhesion, no 
clotting together, no pairing. 

Months later, among the many individuals of ttiese 
young families signs of approaching maturity show 
themselves. In mixtures of different families, a few 
individuals show a weak tendency to adhere when they 
touch. In time two or three or half a dozen pairs 
are formed. This period of adolescence lasts for 
weeks or months; it lasts for many generations. The 
tendency to mate becomes slowly stronger, till in time 
the new individuals show the strong spectacular mating 
behavior that was first described. The new families 
are now mature. 

When this period is reached it is possible to discover 
the mating type to which these new families belong. 
And this enables us to discover the effects of heredity 
in determining the mating type to which any individual 
belongs. The two parents of course always belong 
to different mating types, jusfas two human parents 
belong to different sexes. Let us suppose that one was- 
of the type A, the other of type D (as in the case 
shown on the screen). If these two parents had not 
mated, but had continued to reproduce without mat¬ 
ing, all descendants of A would continue to bo of 
type A, all descendants of D would bo of type D. But 
mating has changed this. After mating the two par¬ 
ents produce descendants that are alike, that are all 
of the same type. From one pair of parents that are 
A and D are produced descendants that are all of the 
A type. From another pair of parents A and D are 
produced descendants that arc all of the D type. In 
these cases the descendants archil like one or the other 
of the two parents. Most of the pairs produce families 
of these types. But a few families whose parents are 
A and D produce descendants that arc all of one of 
the other two types. Some produce descendants that 
are all of type B, others descendants that are all of 
type C (as shown on the screen). 

If the parents belong to other types, as A and B 
or A and C, or B and C or C and D, inheritance occurs 
according to similar rules. Most of the biparental 
families produced are like one or the other of the two 
parents, while a few of them belong to the other mat¬ 
ing types, to which the parents do not belong. But in 
all cases the two families descended from two indi¬ 
viduals that have conjugated together belong to the 
same mating type; so that they do not conjugate to¬ 


gether. The two constitute in effect one large faifiilyf 
all of the same mating type. 

So at any given time a population of the infusorian, 
like a population of higher oiganisms, contains a lot 
of young, immature individuals, not concerned with 
mating, a lot of adolescents showing as it were an 
awakening interest in mating, and a great number of 
mature individuals, which mate in accordance with the 
complex social system that has been above described. 

The question naturally arises: Does it also contain 
aged individuals that no lox^gcr mate and produce 
descendants—as does a population of higher animalsf 

This question has not been fully investigated in 
Protozoa in which different mating types are known. 
Bui the population usually does contain some indi¬ 
viduals that are less vigorous than others, as if they 
had grown old. But these continue to reproduce by 
division as do both the mature and the immature indi¬ 
viduals. Seemingly also they continue to mate. But 
according to the earlier accounts of Maupas (1889) 
and of Calkins® (1919), in some species at least these 
less vigorous individuals when they mate do not pro¬ 
duce offspring. They do not continue to multiply after 
conjugation, but soon die. It appears possible that 
these loss vigorous individuals are merely those that 
have lived under poor conditions and grown sickly. 
All this is a question that is much disputed among 
observers of these animals. There is beyond doubt 
some indication that aged, decrepit individuals are 
finally produced. By aid of the discovery of the 
diverse mating types, it is to be hoped that tliis ques¬ 
tion may soon be fully settled. 

In the population as we find it in nature therefore 
there occur young immature individuals, adolescents 
in various grades of development, possibly aged, senile 
individuals, and mature individualR. Among these 
mature individuals may be representatives of any or 
all of the 16 diverse mating types and the three dif¬ 
ferent groups that have before been described. 

How far is tlie situation just described in Para- 
meemm bursarm typical for unicellular organiamst 
Investigation of such matters in the different Protozoa 
has hardly more than begun. Yet it has gone far 
enough to show that some such social organization as 
has just been described is of widespread occurrence 
among certain classes of Protozoa, particularly in the 
ciliatc infusoria. But the details of organization differ 
greatly in different species. In Paramecium aweUa 
the extensive researches of Sonnebom® (1937-1939) 
show that there are, as in Paramecium bitrsaria, three 
groups such that member^ of different groups will not 
conjugate together. But any single group is composed 

BG. N. Calkins, 1919, Jour. Eap. 2ool, 29: 121-156. 

oT. M. Sonnebom, 1937, Proc. Kat Acad, 8oi.f 93: 
378-386; 1989, Am. Nat, 73: 390-418. 
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o£ bat tOro mating types—a eitnation like that in man 
and higher animals—^in place of the four or eight 
types found in Pwrame^m bwrsaria. In P<»rameeium 
caudtUum, QUman^ (1939) finds a situation in many 
respects like that in Paramecium emreUa. In the in¬ 
fusorian Euplotes there occur, according to KimbalP 
(1939), many different groups and many mating t}rpes 
in a group. 

Turn now to certain general considerations; to 
interpretations, reflections and conclusions. As to oon- 
olusions, the facts speak for themselves so loudly that 
it is hardly necessary to state them in a general form. 
Social behavior is found in organisms that are single 
cells; it is even found in what must be called in certain 
respects a highly complex system. 

As to interpretations, you will perhaps agree that 
in describing these social relations one is tempted to 
fall into the use of terms that are based on our own 
human experience, of terms that have a subjective 
background, terms that relate to conscious experiences. 
The whole picture tends to emphasize the unity of the 
liologioal world in such social relations as those of 
which I have spoken. 

Of course there is no doubt at all that all the mani¬ 
fold social discriminations, attractions and repulsions 
have in the infusoria chemical or physical correlates; 
as they have indeed in man also. For many purposes 
it will be most useful to describe the behavior in terms 
of these physico-chemicaJ relationships, when they 
become known; and this is what is usually striven for 
in scientific accounts. But for other purposes, such 
as for examining into the question of unity versus 
heterogeneity in biological phenomena, comparison 
with conditions in other oiganisms is required. And 
when one makes such comparisons, it becomes evident 
that some of the behavior of these simpler organisms 
much resembles that which in ourselves has subjective 
accompaniments, has even conscious awareness of rela¬ 
tions. Whether there are faint glimmerings of con¬ 
sciousness in the infusorian we can of course never 
know. 

But one thing we can know. The infusorian has no 
awareness of the complex social system into which its 
behavior fits, for the good reason that there is no way 
m which it could acquire the data requisite for being 
aware of it—even if it has or had the capability of 
conscious awareness. For to become acquainted with 
the system, one must subject bimself to the experience 
of all its components and relations, and this the infu¬ 
sorian has no opportunity to do; it can not know the 
social system because it has never become acquainted 
with it. 

This situation illustrates an important biological 

r L. 0. Gilman, 1939, Am. Nat, 73 1 440-450. 

S B. F, Kimball. 1939, Am. Nat, 73 : 451-466. 


|»rineiple: a principle that is indicated and perhaps 
we may say demonstrated and emphasized by many 
relations in the biology of behavior. This principle 
is as follows: In evolution, process and action are 
primary, consciousness, particularly conscious aware¬ 
ness, secondaiy. Conscious awareness, as of purpose, 
function or relations arises (if at all) after action; 
after the course of action has become established. The 
organism first acts, only later—in later generations— 
does it discover why it acts as it does, what function 
is performed by its action. Many things that are 
oonscioufily done by higher organisms are likewise done 
by lower organisms, but certainly without that aware¬ 
ness of relations which appears to guide them in the 
higher animals. The performance of an action, even 
in accordance with a complex system of relations, 
comes in evolution before there is awareness of the 
action—or certainly of its relations. The action is 
not derived from conscious awareness or purpose, but 
the reverse is true. The action first comes to be per¬ 
formed, later in evolution the organism comes to be 
aware of it and of its functional relations. So our 
Paramecium operates on an elaborate system of social 
relations, of which it can not possibly be aware. Man¬ 
kind operates on a social system not too diverse from 
that of Paramecium,-but he is aware of it, and some¬ 
times has consciously planned certain aspects of it. 

Social behavior—meaning distinctive and specialized 
reactions to individuals of one's own kind, such as we 
have seen in the infusorian—implies and is correlated 
with another aspect of behavior—an aspect which has 
always been stated in terms of consciousness. It is 
known as the problem of “self-consciousness.'^ The 
individual in his social relations reacts ns one indi¬ 
vidual among others, having attributes similar to those 
of other individuals. Stated in the subjective terms 
commonly employed, in self-consciousness the indi¬ 
vidual recognizes himself as a unit in the social group 
of Individuals of his own kind. It has long been tlie 
custom to assert that while animals doubtless are con¬ 
scious, only man has self-consciousness. The posaes- 
aion of self-consciousness has been asserted as a great 
distinctive feature of man. This is a traditional and 
hallowed doctrine, one that keeps for man his unique 
place in nature. 

But certainly the objective correlate of self-con¬ 
sciousness is seen in organisms that react socially; 
organisms that find their place in a social system such 
as we observed in the infusorian. Such organisms 
react as members of a particular group; they react to 
individuals of that group (and of that only) as to 
fellow creatures of their own kind. In the mating 
behavior they declare themselves, as it were, to be 
individuals of the same kind as their mates. In these 
lowest organisms this is presumably done without con- 
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wmA awamkdia of the relations involved. If so it is 
again an example of the fact that types of action 
aonoe first, awareness of the relations involved coming 
later in evolution. 

In animals that are more complex this type of action 
has developed in such a way as to indicate that there 
has arisen conscious awareness of the self as an indi* 
vidnal among other like individuals. This is shown in 
many ways beside the mating behavior; one of the 
most striking of these is the exhibition of jealousy. 
When a dog is caressed in the presence of another 
dog the second dog is disturbed; he seeks to substitute 
himself for the one caressed. It is difficult to see how 
a creature that is unable to speak could indicate more 
clearly that he realizes himself to be an individual 
like the other dog, that he and the other dog are rivals. 
Such jealousy, with the same implications, is shown 
by many of the higher animals. 

Related to this, and with a similar significance, are 
the demands of many of the higher organisms that 
dominance and subordination be observed; that the 
li^ts of precedence be not infringed. Any one who 
in his youth was accustomed to drive home the cows 
knows with what indignation it was received when one 
of the subordinates attempted to go first through the 
gate. It was quickly put in its place by well-directed 
shoves from the horns of the cow that had in earlier 
contests made good her claim to precedence. 

This matter of dominance, of group precedence, in 
animals has of late been studied systematically, so that 
knowledge of it is by no means now in the anecdotal 
stage. Bird society has recognized orders of domi¬ 
nance, established originally by contests among indi- 
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without resistance or resentment* Another individuid 

is No. 2 in the pecking order, and so on down the Une, 

there being a complete hierarchy. 

Such demands for precedence, such recognition of 
one's self as a subordinate, or as occupying a cleariy 
defined place in the social hierarchy, seem clearly to 
involve a consciousness of the self os an individual 
among others; or at least they involve the objective 
correlate of self-consciousness. Unless we arbitrarily 
deny all consciousness to other organisms than man, 
we can not consistently deny to them self-conscious¬ 
ness; that is, awareness of the self as an individual 
among like individuals. The attempts to reseiwe self- 
consciousnoss as a distinctive attribute of man there¬ 
fore appear to be outmoded; they appear out of touch 
with scientific knowledge. 

Among the many features of social behavior in 
animals that carry similar implications, doubtless the 
most primitive is the behavior in seeking mates. It is 
found generally in unicellular organismB. Indeed it is 
doubtful \Wiether any organisms exist in which it does 
not occur. The seeking of mates appears to be the 
fountain head of both social bdiavior and self-con¬ 
sciousness. It involves the recognition of mates as of 
one’s own kind; and correlatively the recognition of 
the self as of the same kind as mates. Here so¬ 
cial consciousnefls and self-cunsciousncss have their 
roots. 
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RODNEY HOWARD TRUE 

Rodney Howard Truk during his active and pro¬ 
ductive life lived through many in the develop¬ 

ment of botanical science here in America. His con¬ 
tributions, of which there are about seventy listed in 
the Department of Agriculture catalogue, cover many 
diffierent phases of botanical work. Always interested 
in men and in human welfai^, he was associated in the 
various papers with many other prominent botanists 
of his time. His breadth of interest is shown in his 
activities, the associations be founded and fostered, the 
various and diverse character of his publications and, 
above all, by his sincere and wholebcsarted appreciation 
of his associates. It would be impossible adequately 
to express tbis humanistic side without diverting too 
far from the scope of a notice such as this. He helped 
others often at great personal sacrifice and resigned 
from the Bureau of Plant Industiy to meet a budget 
out rather than reduce his staff in salary or number. 


This was done with no position in eight, for be pre-- 
ferred a personal sacrifice to administrative injustice 
to the members of his staff. Many people looked tt> 
him for scientific advice which be was always ready to 
give, for help with personal matters and for pecuniary 
help in times of great need. This trait led him to take 
an active part in the welfare of federal employes, to 
work for a better organization of scientific and tech- 
ni<ml men and to serve on the CommittiSI of 100 4t the 
Aznerioan Association for the Advancement of Science 
on scientific research. He was a leader in oigomning 
the Agricultural History Society, founded in 1^0 and 
incorporated in 1924, and was the first |»resident of , 
the sooiefy. He also served on the exeentive committw 
and was a life member of that organization. He was 
also a member of the general committee to revise the 
U. 8. Pharmacopeia in the ninth edition. 

He was a mmnber and held important oiSew in many i 
oxganiaations such as the Axnmdean 





Soeii^ ot Aiueri<^ 
Beoltigieal Society, Ammtm Agticultwnd Hiatory Bo> 
PetmBylvania Potauksal Society, Panueylvania 
HoftiAultural Sooiety^ Pennsylvajiia Forestry Associa- 
Philadelpbta Academy of Science, American 
PliilOBopbioal Society, Society of Naturalists, fellow 
American Association for the Advancement of Sci¬ 
ence; also a member of Phi Beta Kappa, Sigma Xi 
and Delta Upsilon. He was also on l^e Advisory 
Council of the AUeglieny Forest Experiment Station. 

Born in Greenfield, Wisconsin, in 1866, he was 
graduated from the University of Wisconsin in 1890 
with the degree of B.S. He served in the department 
of botany as fellow and reoeived the M.S. in 1802. 
Following the lead of so many other American bota¬ 
nists of that period, be went to Leipelg, where after 
two years^ work with Dr. Pfeffer he reoeived the Ph.D. 
degree in 1895. Having taught in the common schools 
of Wisconsin and been principal of the Wisconsin 
Academy at Madison from 1892 to 1893, he was ap¬ 
pointed instructor in pharmojoognosy in the University 
of Wisconsin from 1895 to 1896 and as assistant pro¬ 
fessor from 1896 to 1899. He then lectured in Rad- 
clifte College and Harvard University from 1899 to 
1901. At this time (1901) he was appointed plant 
pliysiologist in charge of plant physiological investiga¬ 
tions in the Bureau of Plant Industry of the United 
States Department of Agriculture. This division also 
included drug plant, poisonous plant and fermentation 
investigations. This position was held until he re¬ 
signed in 1920. Shortly after he was appointed pro¬ 
fessor of botany and director of the Botanical Garden 
at the University of Pennsylvania. This position he 
held imtil 1937 when he retired from the professorship 
but remained director of the Botanical Garden until 
his death on April 8, 1940. 

His botanical publications began with a study of the 
flofra of Madison, Wisconsin, and with studies of the 
mosses. Undoubtedly be was infiuenced by Professors 
Barnes and Eahlenbevg in his earlier work. The 
physiological side Was emphasized in such titles as 
effect of turgor and temperature on growth, electro¬ 
lytic dissociation, a)gae and antiseptics, plaamolyzing 
'^agents and the poisonous effects of phenol. Drug 
plants came in at the very first in such pities as betel 
^diewipg, drugs of Ceylon and folk materia medics, 
and in 1994 Ihe drug plant work seems^^ predominate 
with papers on cultivation in the United States of 
such dkigi^ as ginsing, camphor and paprika. Along 
wi$h tiiose investigations were studies of curing and 
qualities of Jemonfl. The interest in mosses 
was 1 ^^^ evidenj^ and the swing to plant nutrition 
beuntme dondnani; about 1914 in 
as harmful 
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solutions, studies of lime and magnesia, of aUsaloids, , 
osd^Hases and latex and the absorption of calcium salts. 
Stadias of normal and blighted spinach, of the ash of 
spinach as affected by concentrated solutions, and cal¬ 
cium in the nutrition of plants, of the effect of illu¬ 
minating gofi in soils on plants were gradually giving 
way to an interest in the history of botany and agri¬ 
culture. As early as 1916 he published on Thomas 
Jefferson in relation to botany. Then Lewis and 
Clai'k, John Bradbury, Sachs, Michaux and Jefferson 
claimed his attention. A swing toward horticulture 
is evinced in later works on pecan, viburnum, Dutch 
elm and pine diseases and the work of the Morris 
Arboretum. 

In many ways True w^as a pioneer, pushing into new 
worlds and reporting back wiUi great enthusiasm, al¬ 
ways looking for a new interest but holding to the old 
with undimini shed enthusiasm. This enthusiasm, to a 
great degree, he could pass to his staff by bis ability 
to lay out and plan experiments backed by an interest 
in the younger workers which stimulated them by his 
faith in their ability and evident satisfaction in their 
accomplishment. This led to a real affection for him 
by his subordinates. Informal gatherings in the lab¬ 
oratory or greenhouse for discussion of problems 
brought together men in related fields and did much 
to maintain a cooperative Sidentific atmosphere in the 
Bureau. One of his men, now a prominent botanist, 
says of him in a personal letter: ^‘Pve never known 
any one who was more generous in his appraisal of his 
employes or more good-hearted in his relations with 
them. Ho was a vigorous champion of research.*' 

With such broad interests, with so much humani- 
terion interest, his greatest contribution was the op¬ 
portunity he afforded to others to interest themselvea 
in their own special problems. The list of men who 
profited by this atmosphere would include many lead¬ 
ing American plant physiologists. 

Science to True always meant a contribution to hu¬ 
man welfare, and the welfare of the scientific worker 
was always important to him. 

H, L. Shastjb 

HOWARD J. BANKER 

Howaio) J. Banker died in his home at Huuting- 
tdn, Long Island, on November 13. He was born in 
Schaghticoke, New York, on April 19, 1866, the son 
of Amos B. Banker and Franoes Alcona Welling. He 
is survived by his wife, the former Mary Eugenia 
Wright, of Clifton Park, New York, and a nephew, 
Walter B. Banker, of Wilmington, Delaware. 

He recrived his A.B. degree from Syracuse Univep** 
jSt% id 1892 and his Ph.D. from Columbia in 1906. 

pastor of the Union Church in Proctor, 

;ddsdt, 1896*98; teacher of mathematics id Dioidneovi 
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Seminatyf Williamsport, Pennsylvania, 1900-01; 
teacher of biology, Southwestem State Normal School, 
California, Pennsylvania, 1901-04; pi»ofessor of biol¬ 
ogy, DePauw University, Grcencastle, Indiana, 1904- 
14; investigator in the Eugenics Record Office of the 
Carnegie Institution of Washington, located at Cold 
Spring Harbor, New York, 1914-33. He was a mem¬ 
ber of Phi Beta Kappa and Sigma Xi, 

His botanical interests, chiefly in the fungi, found 
explosion in a monograph of the Hydnaceae of North 
America. He compiled a genealogy of the Baiicker 
or Banker families. His interest thus shown in geneal¬ 
ogy brought him to the Eugenics Record Office, where 
he compiled an extensive history of the Bowditch fam¬ 
ily of Boston as an example of heredity in an aristo- 
genic family. He invented a method of measuring 
intelligence on the basis of teachens' marks, and this 
has been applied to th<3 .study of inheritance of mental 
traits in normal populations. His later contributions 
were in the field of aristogenic human heredity, and be 
promoted the introduction of personality traits into 
family histories in order to render genealogical studies 
of greater scientific and social value. 

Albert F. Blakesleb 

RECENT DEATHS 

Dk. Phank M. Andbevts, professor of botany at 
Indiana University, with which he had been connected 
for forty-six years, died on November 26 at the age 
of seventy years. 

Maui us Robinson Campbell, who retired as prin¬ 
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cipal geologist of the U. S. Geological Survey in 1932, 
died on December 7 at the age of 'eighty'^two years. 

Da. John AuGirsTtJS Hartwell, surgeon, of New 
York City, president of the New York Academy of 
Medicine from 1930 to 1933 and from 1934 to 1939 
director of tho academy, died suddenly on November 
30. He was seventy*one years old. 

Da. Paul Febdinand Bchilder, research professor 
of psychiatry at the College of Medicine of New York 
University and clinical director of the psychiatric di¬ 
vision of Bellevue Hospital, died on December 8 as 
the result of an automobile accident. He was fifty- 
four years old. 

Dr. Joseph Beal Steere, from 1879 to 1893 pro¬ 
fessor of zoology at the University of Michigan, died 
on December 7 in his ninety-eighth year. 

A CORRESPONDENT writes that Dr. James Harvey 
Ransom, since 1921 professor of chemistry and head 
of the department at the James Millikin University, 
died on May 30 at the age of seventy-nine years. 

Sir Herbert Wright, treasurer of the Imperial 
College of Science and Technology, London, known 
for his work on tropical agriculture, died on October 
28 at the age of sixty-six years. 

The death of Dr. Charles Hesterman Merz, the 
well-known consulting electrical engineer of Great 
Britain, and his son and daughter as a result of en¬ 
emy action is announced in Nature* He was sixty-six 
years old. Dr. Merz was a fellow of the American 
Institute of Electrical Engineers. 
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SCIENTIFIC EVENTS 


DAMAGE TO SCIENTIFIC INSTITUTIONS 
IN LONDON 

A cx)BRESPONi)ENT writos: ‘^A further bombing attack 
was made upon the British Museum (Natural History) 
during the night of October 16-16. ^The building was 
hit by high explosive and incendiary bombs. The 
damage was not very extensive and was almost en¬ 
tirely confined to the exhibition galleries, but water 
seepage was reported to have endangered the insect 
collections. The zoologists and botanists of every na¬ 
tion, including Germany, would view as a major 
calamity the destruction of the Natural History Mu¬ 
seum and its enormous research collections.” 

The Ix>ndon Times reports that the Royal College of 
Surgeons, in Lincoln’s Inn Fields, was comparatively 
little damaged when a bomb fell in the garden in the 
cGuter of the square. Windows and their frames were 
destroyed, doors and partition walls blown down, and 
several ceilings damaged. The Hunterian Collection 
had been removed to a place of safety, but some dam¬ 


age was done to specimen jars, particularly in the 
army medical war collection. 

THE CLASSIFICATION OF TOOL STEELS 

The American Standards Association has an¬ 
nounced that it has been requested by the American 
Society of Tool Engineers to undertake a new project 
on the classification of tool steels by classes of usage. 
The purpose of this will be to eliminate the guesswork 
in selecting the proper steel for various uses, thus pro¬ 
longing tool life, wearing qualities, etc. This project 
do^ not concern tool steels alone but also other ma¬ 
terials used for cutting tools, such as cemented car¬ 
bides and stellite. 

According to the American Society of Tool Engi¬ 
neers, there are about 1,000 brands of tool steel on 
the market, of which many are identical or nearly so. 
Since there are no standards by whi<di the qualities of 
these multitudinous brands can be judged and classi¬ 
fied, the user is bound gradually to drift into a gen¬ 
eral use of a certain few varieties of tool steel ftom 
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wbioh he has happen)^ to obtain generally aatisfae' 
tory reaulU in the paat. Maz^ times, therefore, be 
may be using the wroug steel for particular appli¬ 
cations. 

There have been many attempts to classify tool 
steels by numbering systems or by composition but 
80 far they have been xuisuccessful. At present, some 
steel companies are using a system which classifies tool 
steels into seven main types, or families, as follows: 
plain tool steels, oil- or air-bardeued die steels for 
punch press work, oil-hardened die steels for hot 
work, tough tool steels, high-speed steels, cemented 
carbides, miscellaneous tool materials, such as 
^‘Graphitic Steels/^ This system of classifying steels 
has been copied by both manufacturers and users. 

The new project for the standardization of materials 
for cutting tools proposes to index all tool steels by 
class designation, by manufacturer, by trade name and 
by classes of usage. The American Society of Tool 
Engineers l>eliove8 that this classification of tool steel 
by types, or uses, rather than by trade name alone will 
moke the choice of the steel for a particular applica¬ 
tion a simple matter to the user. 

THE NEW HYDRAULIC LABORATORY OF 
THE NATIONAL RESEARCH COUNCIL 
OF CANADA 

The National Research Council of Canada has 
recently provided in Ottawa facilities for research on 
hydraulic structures. Hon. J. A. MacKinnon, chair¬ 
man of the Committee of the Privy Council on Sci¬ 
entific and Industrial Research, which deals with mat¬ 
ters of policy relating to the National Research Coun¬ 
cil, states that the laboratory has been set up on the 
recommendation and under the guidance of a commit¬ 
tee composed of technical representatives from four 
Dominion Government departments. 

The new laboratory, which is a part of the Division 
of Mt'cbanical Engineering, has been planned to sup¬ 
plement the limited facilities which are at present 
available in Canada for work of this kind. Space and 
equipment have been provided for model research on 
many classes of hydraulic structure to a scale which 
Viill ensure correct flow conditions and freedom from 
uncertainty regardiiig **seale effect.” The design of 
structures such as canal looks, dams, spillways, gates 
and power plant details can be investigated and work 
may be undertaken on river hydraulic problems of 
limited extent. Many pipe-flow problems are also 
within the scope of the laboratory, A feature of the 
laboratory is the large flow of water available which 
will be adequate for the largest models that can be ac¬ 
commodated. The present location of the hydraulic 
equipment is temporary, and the equipment has been 
designed for more eommodious quarters for which 
plaits have been made. 


This Aydraulio laboratory provides the engineerii^ 
profession with a useful tool not hitherto available in 
Canada for the solution of many problems in hydraulic 
design. Like all the facilities of the National Research 
Counoil, the new laboratory is provided to serve the 
needs of the country, and its facilities are available not 
only for investigations of national interest, but also 
for the solution of those specific problems which arise 
in private industrial development. 

THE PROPOSED NEW CANCER HOSPITAL 
IN NEW YORK CITY 

This Board of Estimate of New York City referred 
on December 3 to the City Planning Commission be¬ 
tween the city, the tru.stees of Columbia University 
and the Presbyterian Hospital an agreement which 
htis been under consideration for the last year for the 
building of a new cancer hospital. 

Under this agreement the trustees of tlie university 
and the hospital would convey to the city without 
charge a two-and-a-half acre site adjacent to the Co¬ 
lumbia Medical Center, which is valued at $750,000. 
Jt is planned that the hospital he ten stories high, 
large enough to accommodate 315 beds. The total 
estimated cost is $2,650,000. The capital budget for 
1940 of the Board of Estimate includes $350,000 for 
ilesign and preliminary work, and an appropriation 
of $600,000 is contained in the capital budget for 1941. 
The College of Physicians and Surgeons of the Medi- 
<*al Center will collaborate with the Department of 
Hospitals in the scientific work and in maintenance of 
the hospital. 

The university will nominate the professional staff 
of the hospital, except for such appointments as are 
made under the rules of the Municipal Civil Service 
Commission. 

The city is required to build, equip and maintain the 
hospital. Unless the building is begun within five 
years of the date of delivery of the deed, the land 
reverts to the Presbyterian Hospital. 

Dr. Willard Cole Rappleye, commissioner of hos¬ 
pitals, who is on leave of absence as dean of the Col¬ 
lege of Physicians and Surgeons, stated that the hos¬ 
pital should be completed in 1942. If the Planning 
Commission and the Board of Estimate approve the 
agreement and the plans, construction will begin in a 
few months. 

SYMPOSIUM ON MALARIA 

A SYMPOstUM on malaiia consisting of six programs 
will be held in Mitchell Hall, College of Physicians 
Building, 19 S. 22nd Street, Philadelphia, on Monday, 
Tuesday and Wednesday, December 30 and 31, 1940, 
and January 1,1941. The symposium has been organ¬ 
ized by Section N (Medical Sciences) as part of the 
annual program of the American Association for the 



^dva2i<3«ment of Science and is jointly sponaoied by 
the Amerioan Society of Tropical Medicine, the Na-^ 
tional Malaria Committee and the Ametzican Society 
of Parasitalogiste. It represents, an encyclopedic cov¬ 
erage of the subject of human malaria as the disease 
exists in the United States and the regions surround¬ 
ing the Caribbean. A total of 42 papers has been 
prepared by outstanding authorities, and the titles are 
grouped under the following headings; (1) Introduc¬ 
tion and Parasitology, (2) Anopheline Vectors, (3) 
Epidemiology, (4) The Human Infection, Symptoma¬ 
tology, (5) Pathology, (6) Therapy, (7) Control and 
Eradication. 

The desirability of reviewing the present-day knowl¬ 
edge of thLs disease in the aforestated manner was em- 
phasizt^d some three years ago when reports of the 
presence of a severe epidemic of malaria in Brazil 
were made known. The epidemic had api)eared subse¬ 
quent to the introduction of the mosquito Anopheles 
gambiae from Africa to endemic areas in South 
Amehca. It was apparent to those familiar with the 
situation that the same tragedy might take place in 
the United States since malaria is not only indigenoue 
in 36 of the 48 states but deaths have occurred as a 
result of the infection in practically every state in the 
Union. On the basis of the experiences in Brazil the 
sole requirement for its duplication here was the pres¬ 
ence of a good transmitter (anopheline mosquito) 
which might enter accidentally in the ordinary course 
of airplane transportation. Accordingly an organiza¬ 
tion committee was appointed by the Executive Com¬ 
mittee of the Association to investigate the problem, 
and the symposium will mark the culmination of two 
yeai^B of active planning by this group. 

Investigators in this country have not been callous 
to the menace of this malady, which i.s often believed 
by the laity to be confined to the tropics. Prom the 
day when malaria was fli*st recognized as a serious, 
disabling and frequently fatal disease in the Western 
Hemisphere, attempts have been^ade to combat it, 
and there is some indication that the most malarious 
areas in the United States are gradually coming under 
control. Research workers from the various disciplines 
have been extremely active in contributing to funda¬ 
mental discoveries in this field; nevertheless, it is 
recognized tliat serious gaps exist in our present 
knowledge of the disease. Even though the causative 
agent, a microscopic protozoan, was seen and recog¬ 
nized in human rod blood cells over 60 years ago, the 
germ has not as yet been cultured satisfaetorily and 
at will on artificial media; thus, little is knovrn of its 
food requirements or by-products of growth* Again, 
the lack of a suitable laboratory animal susceptible to 
the human parasite is an additional handicap limiting 
experimental work to studies in man. The present 
rmsetUijd conditions in the Far East have Jeopardized 


the fSttpmente of tiHi luitimalarial 
limited supply of this sut^stcmce bn himd has 
lated a fever^ search for a satiifaatoiy substitute. 
These ore some of the Urgent problems which will bc 
covered in Philadelphia. It is hoped that the oemtri* 
butions to the symposium will be suitable for publica¬ 
tion in monograph form by the association and thus 
serve as a guide for immediate as well as for future 
thought and research on this most important disease. 

Malcolm H. BouiiE, Secrctarp, 
S^eefion N, A, A* A, 8, 

THE PACIFIC DIVISION OF THE AMER¬ 
ICAN ASSOCIATION FOR THE AD¬ 
VANCEMENT OF SCIENCE 

The 1941 meeting of the Pacific Division of the 
Atnoriean Association for the Advancement of Sci¬ 
ence and its affiliated societies will be held at Pasa¬ 
dena, Calif., from June 16 to 21. The host institutions 
on this occasion will be the California Institute of 
Technology, the Henry E. Huntington Library and 
Art Gallery and the Mt. Wilson Observatory of the 
Carnegie Institution of W^ashington. 

A preliminary announcement descriptive of the gen¬ 
eral features of the program will be distributed to 
niensbers of the Pacific Division early in March. 

It is hoped that this meeting will be widely attended 
not only by menjbers resident on the Pacific Coast, 
but also by members of the aasociation resident else¬ 
where in the country. 

Members desirous of presenting papers are advised 
to communicate with the secretary of the society before 
which the paper will be presented, and to submit titles 
of communications not later than April 26. Brief 
abstracts are also requested. 

THE COLD SPRING HARBOR BIOLOGICAL 
LABORATORY 

At a recent meeting of the Board of Directors of 
the I.<ong Island Biological Association the resignation 
of Dr. Eric Ponder, for the past five years director of 
the Biological Laboratory at Cold Spring Harbor, was 
received and accepted with expression of appreciation 
of his services, 

When the laboratory was suddenly bereft of Dr, R* 
O. Harris’s services, Dr, Ponder assumed charge and 
carried forw^d the multifarious activities of the lab¬ 
oratory without interruption. He oiganiaed and 
tied through the five symposia op exeitjtiiioil phetkm* 
ena, mtemal secretioxui, tbe protein molMuhb biplog- 
icid oxidations and permeability, the results of ! 

so far as published, have met wi& unstinted 

Dr. MiUislav Decree, of tbe Depioiim^ 
netics, Camegie lustitdtion of 
elected director of the laboratory fte 
Dn Kimnetb S, of 



Yoi^ City, and Dr. D. W. Comer, of 
the loetitnti^ were dieoted to the board, and 

the latter to the ehairmanahip of the Scientific Ad< 
viaoiy Committee, Arthur W. Page, under whoee 
presidency the association’s activities were developed 
to a high degree, having resigned due to pressure of 
other duties, Dt: Bobert Cushman Murphy, of the 
American Museum of Natural History, was elected to 
succeed him as president of the association. 

MEDALISTS OF THE ROYAL SOCIETY 

Kikq Ggoboe has approved the recommendations 
made by the Council of the Royal Society for the 
award of the two Royal Medals for the ourretit year 
as follows: 

To Professor P. M. S. Blaekett, F.B.S., for his studios 
of cosmic rays and the showers of particles which they 
produce, for his share in the discovery of the positive 
eloctron, for his work on mesons and many other experi¬ 
mental achievements. 

To Dr. F. H. A. Marshall, F.R.S., for his contributions 
to the physiology of animal reproduction. 


Sfil 

following awards of medals have been made by 
the president and couneO of the soeiety; 

The Copley Medal to Professor P. Langevin, For. Mem, 
B.Si, for his pioneer work in the electron theory of mag¬ 
netism, his fundamental contributions to discharge of elec¬ 
tricity in gases and his important work in many branches 
of theoretical physios. 

The Bumford Medal to Professor K. M. G. Siegbahn 
for his pioneer work in high precision x-ray spectroscopy 
and its applications. 

The Davy Medal to Professor H. C. ITrey for his isola¬ 
tion of deuterium, the heavy hydrogen isotope, and for 
his work on the use of this and other isotopes in following 
the detailed course of chemical reactions. 

The Darwin Medal to Professor J. P. Hill, F.B.S., for 
his contributions to problems bearing on the interrelation¬ 
ships of the main groups of the Mammalia and on the 
phylogenetic history of the Pnmates. 

The Sylvester Modal to Professor G. H. Hardy, F.E.fi,, 
for his important contributions to many branches of pure 
mathematics. 

The Hughes Medal to Professor A. H. Compton for his 
discovery of the Compton effect, and for his work on 
cosmic rays. 



SCIENTIFIC NOTES AND NEWS 


Sir Henry Dai^e, director of the National Institute 
for Medical Research, London, has been elected presi¬ 
dent of the Royal Society, 

Wn.biAM Benjamin Giwjgory, professor emeritus of 
experimental enginoenng and hydraulics at Tulane 
University and consulting engineer, was presented with 
the Worceater Reed Warner Medal at the sixty-first 
annual meeting of the American Society of Mechanical 
Engineers. This medal is awarded annually for con- 
tributimm to permanent engineering literature. It is 
named iii memory of W. R. Warner, co-founder of The 
Warner and Swasey Company, who was a charter 
member of the aooiety and its president in 1897. Its 
establishment was made possible by a provision in Mr. 
Warner’s will. 

^)r. WtJMAU Crocker, direetor of the Boyce 
Thompson Institute of Plant Research and president 
of the Yonkers Board of Education, was tiie guest of 
honor on December 2 at a dinner in the City Club, 
tendered him by the membm of the Yonkers Inner 
Girele, whieh has desigaated him as the outstanding 
eitbm YdhfceiB. 

C. director of research for the 

Corpoiation of ^eriea, was ejected presi- 
Anwrieaii Institute of Chemical Engineers 
(kleians'i^ suoo^edh Web- 

N* of Fittgbursdu Si*iey D. Kirkpatrick 
^ Tyler was re¬ 


elected executive secretary, and Carl R. DeLong was 
reelected treasurer. 

The following officers of the New York Academy of 
Medicine were elected on December 5: President, Dr. 
Malcolm Ooodridge, professor of clinical medicine at 
the Cornell University Medical College; Vice-presi’ 
dent, Dr. Henry Cave, aseistant professor of surgery, 
Columbia University; Trustecn, Drs. George Baebr 
and Arthur F. Chace; Members of Committee on Li¬ 
brary, Drs. Alfred E. Cohn, Howard R. Craig and 
Jerome P. Webster; Members of Committee on Ad- 
mUsion, Dr.s. J. William Hinton, John E. Scarff, Wil¬ 
liam E. Stud<liford and Edward Tolstoi. 

OVFIOERS of the Ainerioan Phnrnuiceutical Associa¬ 
tion have been elected as follows: President-elect, B, 
V. ChrkUmsen; First Vice-president, J. K. Attwood; 
Second Vice-president, L. W. Rowe; Members of the 
Council, R. L. Swain, P. H. Costello and F. E. Bib- 
bins. The next annual meeting of the association will 
be held in Detroit from August 17 to 23. 

Wai/tbr L. Wirth, superintendent of parks of New 
Haven, Conn., was elected president of the American 
Institute of Park Executives at the recent Cleveland 
meeting. 

is reported in Nature that at the annuid statutory 
meeting of the Royal Society of Edinburgh, held on 
October 28, the following officers were eloeted: Prest- 
pYb^esaor E. T. Whittaker; 7»ce-pres$dtf4»t«, Dr. 
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Leonard Dobbin, J. A, Inglb, Professor R, Stoekman^ 
Professor Jan>es Ritxihie, Dr. Q. W. Tyrrell and Pro^ 
fessor C- T. R. Wilson; General Secretary, Professor 
James P, Kendall; Secretaries to the Ordinary Meet^ 
ings, Professor R. J. D. Graham and Professor W. M. 
H. Greaves; Treasurer, Dr. E. M. Wedderbum; Cu-. 
rator of the Library and Museum, Dr. J. E. Mackenzie, 

C HAULER Joseph Tilden^ since 1919 Strathcona 
professor of engineering uiechanicB at Yale Univer¬ 
sity, has retired with the title of professor emeritus. 

The Council of National Defense, composed of six 
cabinet memberB“--tho Secretaries of War, Navy, in¬ 
terior, Agriculture, Commerce and Labor, has ap¬ 
pointed Paul V. McNutt, Federal Security Adminis¬ 
trator, coordinator of **ul] health, medical welfare, 
nutrition, recreation and other related fields of activ¬ 
ity affecting the national defense.” 

Db, Eugene F. DuBoir, professor of medicine at 
the Cornell University Medical College, htis been ap¬ 
pointed chairman of the sub-committee on clinical 
investigation of the National Research Council. This 
committee reviews problems submitted by the Surgwn 
Generals of the United States Army and Navy. 

Members of the faculty of the University of Cali¬ 
fornia who will devote part, of their time to scientific 
research on mechanisms and devices of warfare include 
Dr. Ernest 0. Liiwr^nce, professor of physics and di¬ 
rector of the Radiation Tjaboratory at the university at 
Berkeley; Dr. Donald Cooksey, assistant director of 
the laboratoiy, and Dr. Yern 0. Knudsen, professor of 
physics at Los Angeles, and Dr. William Crowell Bray, 
Dr. William F. Giauque and Dr. Wendell M. Latimer, 
of the department of chemistry at Berkeley. 

Dr, Hermon Carey Bumpus has resigned as chair¬ 
man of the Educational Advisory Board of the Na¬ 
tional Park Service. He is succeeded by Edmund IL 
Abrahams, of Savannah, Georgia.^' 

Dr. Rodeht a. Stewart, who obtained the degree 
of doctor of philosophy in agricultural biochemistry 
at the Pennsylvania State College in August, haia been 
appointed biochemist with the Quaker Oats Company, 
Chicago. 

Drs. E. Ruffin Jones, Jr., and Frederick F. Fer¬ 
guson, of the Norfolk Division of the College of Wil¬ 
liam and Mary and the Virginia Polytechnic Institute, 
have recently received a grant from the American As¬ 
sociation for the Advancement of Science through the 
Virginia Academy of Science, to assist in their work 
on the Turbellaria of the Norfolk area. 

Db. Arthur L. Day, who retired in 1936 as director 
of the Geophysical Laboratory of the Carnegie Insti¬ 


tution of Washington, iectured before the depaziment 
of geology of the Ohio State University on tiie After¬ 
noons of December 2 and 3 and before the Society of 
the Sigma Xi of the university on the evening of De¬ 
cember 3. The subjects of the lectures were ^^Geysers,” 
“Hot Springs and Volcanism” and *^The Hot Springs 
of New Zealand and Yellowstone Park.” 

Dr. a. Baird Hastings, professor of biological 
chemistry in the Harvard Medical School, will deliver 
on December 19 the third Harvey Society Lecture of 
the current scries at the New York Academy of Medi¬ 
cine. He will speak on '‘The Electrolytes of Tissues 
and Body Fluids.” 

Db. G. H. Parker, of Harvard University, spoke on 
December 5 at the University of New Hampshire on 
“A Modern View of the Action of the Nervous Sys¬ 
tem.” The address was given under the auspices of 
the Graduate Science Society as a part of the cele¬ 
bration of the seventy-fifth anniversary of the found¬ 
ing of the University of New Hampshire. 

Dr. S. R. Detwiler, professor of anatomy at Co¬ 
lumbia University, gave on November 25 at the Uni¬ 
versity of Alabama a lecture, under the auspices of the 
Alabatna Chapter of Sigma Xi, on the “Biological 
Aspects of Vision.” 

Db. Rorb A. McFarland, assistant professor at the 
Fatigue Labonitory of Haiward University, gave a. lec¬ 
ture on November 8 to a joint meeting of the Union 
College chapters of Phi Beta Kappa and Sigma Xi on 
“The Psycho-physiological Effects of High Altitude 
on the Human Organism.” Before the lecture, Presi¬ 
dent Dixon Ryan Fox, of Union Collie, addressed 
the societies at a dinner at Hale House. 

Dr. Karl Evang, director of public health of the 
Royal Norwegian Government, gave a lecture on De¬ 
cember 9 at Swarthmore College under the auspices 
of the department of zoology. He spoke on “Prob¬ 
lems of Nutrition in Norway Before and After the 
German Invasion.” 

The twenty-ninth annual meeting of the Oklahoma 
Academy of Science opened at the University of Okla¬ 
homa on December 0 under the presidency of Dr. G. 
L. Cross, head of the department of botany. Dr. 
George T. Moore, director of the Missouri Botanical 
Garden, St. Louis, was the principal speaker. His 
address was entitled “On Being Scientific.” 

In conjunction with the medical seesions of the 
American Association for the Advancement of Science 
at Philadelphia a discussion on biochemistry and 
ph3r3iology in relation to mental disease will be held 
on Tuesday, December 31, at 2 P.M., in the auditorium 
of the Institute of the Peimeylvania Hospital Dr« 
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Nolan D; G. Lewis will be ehaiman^ and various m* 
petfts of the stubjeot will be discussed by Drs. Detlev 
W. Bronk, Ernst GellLoro, E. W. Gerard, Harold E. 
Himwioh, Hudson Hoagland and S. Bernard Wortis, 
Besides diseuasion of the papers it is hoped that there 
will he time for short reports by others present. 
Those wishing to present such a report should inform 
Dr. Lewis or Dr. Elliott before the meeting. 

All meetings of the British Astronomical Associa¬ 
tion have been postponed until further notice. 

The International Association for Dental Research 
celebrated on December 10 its twentieth anniversary 
at the St. Moritz Hotel, New York. Wilnior Souder, 
of the National Bureau of Standards; Dr. William J. 
Gies, of Columbia University, president and founder 
of the association, respectively, and Brigadier Genenvl 
L. C. Fairbanks addressed the inwting. 

It is announced that requests to the National Re¬ 
search Council Committee for Research in Endo¬ 
crinology for aid during the fiscal period from July 1, 
1941, to June 30, 1942, will be received until January 
31. Application blanks may be obtained by address¬ 
ing tlie Division of Medical Sciences, National Re¬ 
search Council, 2101 Constitution Avenue, Washing¬ 
ton, D. C. In addition to a statement of the problem 
and research plan or program, the committee desires 
information regarding the proposed method of attack, 
the institutional support of the investigation and the 
uses to be made of the sum requested. No part of any 
grant may be used by the recipient institution for ad- 
nunistrative expenses. Applications for aids of endo¬ 
crine research on problems of sex in the narrower seftse 
ean not be giv^m favorable consideration, but the com¬ 
mittee will consider support of studies on the effects 
of sex hormones on non-aexual functions— e,g., on 
metabolism. 

The Board of Directors of the Josioh Macy, Jr. 
Foundation, founded by Mrs. Walter G. Ladd in 
memoiy of her father, held on November 19 its an¬ 
nual meeting making the tenth anniversary of the 
official operation of the foundation. Two new mem- 
be#3 were elected: Clarence Q. Michalis and Nelson 
Macy, Jr. Other members of the board are Robert 
E. Allen, S. Bayne-Jones, Charles S. Burwell, John 
Dewey, Harry Emerson Posdiok, Ludwig Kaat, Dave 
H. Morris, Lawrence Morris, Willard C. Eappleye, 
Dean Sage, Paul H. Smart, Edwin S. S. Sunderland 


aiMl Samuel Traxler. The following officers were 
elected: the Honorable Dave H. Morris, Chairman of 
the Board; Dr. Ludwig Kast, President; Robert E. 
Allen, Treasurer, and Edwin S. S. Sunderland, Secre¬ 
tary. Other officers of the foundation are Lawrence 
K. Frank, Vice-president, and Dr. Frank Premont- 
Smith, Director of the Medical Division, At the meet¬ 
ing the sum of $50,000 was appropriated in support 
of research bearing on health problems affecting na¬ 
tional defense. Last year $135,000 was appropriated, 
and during the entire period of ten years, the sum of 
$1,500,000 has been granted to institutions in the 
United States and in other countries for research in 
the field of medicine and health care. Support of 
work in foreign countries, owing to the international 
situation, was discontinued a year ago. 

Northwestern University has received $635,000 
fr(»m the estate of the late Dr. John B, Appleman. Of 
this sum $135,000 is restricted to the use of the clinics 
of the Medical School. A gift of $162,000 has also 
Ix^n received from the Clara A, Abbott trust for the 
advancement of medical, chemical arid surgical science. 

An agreement was signed on December 3 between 
New York City and the American Museum of Health 
for the establishm(uit of a permanent health museum 
in the Medicine and Public Health Building on the 
grounds of the New York World's Fair in Flushing 
Meadow Park. Dr. Louis I. Dublin, chairman of the 
board of the American Museum of Health, and Park 
Commissioner Robert Moses signed the contract, which 
provides that tlie museum will coordinate policies with 
the Department of Health and the Board of Education 
to provide instruction in matters of public health. 
Alterations to the existing structure will be completed 
on May I. The American Museum of Health was in¬ 
corporated in 1937 with George McAneny as presi¬ 
dent; Frederick O.sbom, vice-president, and Sam A. 
Ijewisohn, treasurer. Homer N, Calvcr will be in 
charge of the niuseum. 

Owing to ro<iuction in income and shortage of paper, 
the Scottish Geographical Magazine has been com¬ 
pelled to reduce its size and the number of issues per 
annum. It is hoped to publish annually three issues 
of forty-eiglit pages each. It was also found neces¬ 
sary to dispense with the seiwices of a paid editor. 
J. F, Stewart, a member of the council of the society, 
has undertaken the honoruiy editorship in the mean¬ 
time. 


DISCUSSION 

COLLECTING PELAGIC FORAMINIFERA Hole Oceanographic Institution under the direction of 
DtlttNG the last few years rather Intensive work in Henry C. Stetson, In connection with this work study 
submarine geology has been conducted at the Woods of the Foraminifera contained ih the bottom sediments 



tak^ from the urestem Ko^th Atlantic has been under* 
taken by Br. Joseph A, Cushman, Miss Frances L, 
Parker and the writer. The immediate purpose of 
this study has been twofold: first, to determine the 
distributions, according to depth, temperature, etc., on 
the continental shelf and slope; and second, to use 
these data as a yardstick in interpreting environments 
represented by faunas occurring in sediments of sub¬ 
marine cores and tows. This latter applies directly to 
the Pleistocene history of the North Atlantic. Another 
purpose iji pursuing such a study is that the data 
obtained on foraminiferal ecology may l>e used in 
interpretation of certain marine sediments of Cre¬ 
taceous and Ceuozoic age. 

In submarine cores collected from the continental 
slope and basin of the western North Atlantic tliere 
occurs a fauna of Arctic type, beneath the warm tem¬ 
perate fauna occurring in the sediments at the surface 
of the ocean bottom. This Arctic fauna is of Pleisto¬ 
cene age and represents different oceanic conditions 
than those obtaining to-day. In order to interpret 
accurately the environmental conditions represented by 
such a Boriea of faunas found in the cores it is neces¬ 
sary to know the ccologic conditiotis under which the 
animals live. It is known from the records of the 
expeditions of the ChaMengeff Meteor and others, that 
certain species are pelagic in habitat, particularly of 
the families Globigerinidae and Qloborotalidae. It is 
generally assliined that all other species are bottom¬ 
living, and in the case of species having arenaceous 
tests this must certainly be true. Eelativdy little 
other pertinent information appears to have been 
recorded. 

The impression that living pelagic Foraminifera are 
now rare or almost absent in the waters of the western 
North Atlantic seems to have gained headway in recent 
years. This is due to the fact that they have not been 
observed to occur in plankton tows, especially in the 
experience of the biologists at the Woods Hole 
Oceanographic Institution wh^ are doing intensive 
work on the plankton from the area in question. It 
is true that most of this plankton is being collected 
for other purposes and the nets are too coarse to retain 
Foraminifera. Moreover, preservation of plankton 
in formalin dissolves the calcium carbonate tests of 
Foraminifera, due to the acid nature of this preserva¬ 
tive. The procedure used in the treatment of phyto¬ 
plankton, which is collected in fine mesh nets, is even 
more radical in the use of acid, and under these con¬ 
ditions no calcium carbonate test could possibly sur¬ 
vive solution. 

During a short cruise of the research ship Atlantk 
made during the early part of August, 1940, the writer 
successfully coUected Foraminifera in zooplankton 


tdws. fhe tdws from te surface waters Ji^ove 
ike upper half of the wmtineiital slope between norfo 
latitudes 37 and 39 Four samples Were iadtmi 

with fine mesh siUc nets of the type ordinarily Used 
for the coUeetion of diatoms (about 150 strands to the 
inch) at depths of 30, 40 and 50 meters at noon, early 
evening, midnight and early morning. The content of 
Foraminifera was relatively small in proportion to the 
amount of plankton obtained, being a maximum of 
about 100 specimens in approximately 5 ce of plank¬ 
ton. This material was placed in a 70 per cent, solu¬ 
tion of alcohol, which coagulates the protoplasm and 
does not affect the calcareous test^ In the laboratory 
the material was examined suspended in water after 
the sample had been washed and the amount of fluid 
reduced to a minimum. 

The species obtained in these tows arc Qlobigef- 
inotdea rubra, Q, aacculifera, G, aequUateria, Globig- 
erina htdlotdea, 0, mflata, G. dubia and Orbulina 
univeraa, Olobigermoidea rubra was by far the most 
common species, and several specimens of this species 
retained long, delicate spines protruding from the test 
(never preserved in bottom samples), in many eases the 
length of these spines is about three times the diameter 
of the test. In a great many the coagulated proto¬ 
plasm was observed protruding from the aperture or 
partially surrounding the test. In other cases the 
protoplasm was discovered inside the test after break¬ 
ing the Bholl with a dissecting needle. The specimens 
of Globigetina duhia were reddish brown in color; 
some of these were mounted in tragaoanth glue and 
were white when dry, 

ysing this technique it will be possible to check the 
vertical and areal distribution of pelagic Foraminifera 
and a beginning on this work in the western North 
Atlantic is planned for the near future. Quantitative 
and seasonal collecting should give data on the present 
rate of accumulation of foraminiferal deposits in bot¬ 
tom aeduueuts. These are some of many pre||^ms per¬ 
taining to the general ecology of the Foraminifera 
which need extensive study. 

Fs&d B. Pmmsa, Jr. 

Woons Home OcKAKOoaarmo tixBtmjtxois 

on THE SPECIFICITY OF RENIN 

has been found that by the action of the kidney 
protein renin on a blood giobuUn a thermostable 
pressor substance is formed (angioiemin'), or faypeis 
tttisin.*^ * GiystaUme derivatives of this ft^bstaime 

1L H. Page and O. M. Balmer, Joiisr* Red., 71; 
Sd, 1940. 

a R. Braun-M^ieiideSf J** 0. iPasoioIo, L F. Lctdr |ut^ 

J. H. Mufiosy Arg, 15 ; 450,1959, , 1 

ft M. MufiOi, E. Braim^Meoendeib J; C. iWkdh aad 
L. F. heUijai Nature, 144 i 9*«b 1999. 
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«re to ,hav« obkitied by md 

io by isolifimio ^ and ^yper- 

imm iB liiterwx^ forjiied in 1^ JlAnod.^* * Beoin is 
premimably an enayme and dofis not act directly on 
blood vessda but by tbe mtennediatum of bypertensin. 
The hypertttigin-preearsor in blood was found to in¬ 
crease after nephrestoniy and to decrease or disappear 
after the injection of renin. This fact suggests that 
thfflfe is a slight renin production by normal kidney. 
Such a production of renin also explains the rise in 
blood pressure obtaihed by Govaerts and Muller^ by 
grafting normal kidneys to nephrectomised dogs. 

■ While the pressor substance was found to be formed 
by the action of swine renin on the sera of horse, 
swine, cattle or dog, none was formed with human 
serum. When, however, human renin was used, hyper- 
tensin was formed with the serum of any of the above 
siMKsiefi, 

This pttculiur specificity of renin leads to the pre¬ 
diction that no pressor response should be obtained 
in man when swine renin is injected intravenously. 
Our experience, while limited to sick men, came to 
confirm this prediction, although hypertensin injected 
intravenously to the same subjiwts caused a rise in 
blood pressure. Since other investigators may have 
tested this action we are eager to know of further 
confirmatory evidence. 

Juan Carlos Fasciolo 
Luis F. Leloih 
Juan M. Munoz 
Eduardo Braxjn-Menbndez 
tlNivxasiTy OJT BuRnos Airks, 

' Junk 11,1940 

EXCHANGE PERIODICALS FROM FOREIGN 
COUNTRIES 

Thib note in Soiknch, Vol. 92, November 16, page 
452, from the Engineering Societies Library, in re¬ 
gard to the receipt of exchange periodicals from for¬ 
eign countries (not including the American continents) 
and the statement that that library has made arrange- 
, xnenU to store the periodicals in the country of origin 
mftil, the end of hostilities, is of great interest to the 
Hbrftiy the .Marine Biological Laboratory. But is 


not tfak deeudon, a^ng that all county that are at 
war h^d their exchange material until Ifpsilities have 
oeaaal, somewhat um^ecessaiy at the present time 
wh«a, as is the case fqp this library, poriodioaJa from 
Engtaid, Irdand, Wales, Scotland, Australia, Indo- 
China, China, Tahiti, South Africa, Dutch Indies, 
India, Eferpt, Syria, Newfoundland, Morocco, Portu¬ 
gal, Ja.pan and Siberia are still coming through regu^ 
larly, though somewhat delayed, and even n few Ger¬ 
man periodicals are now arriving again by way of 
Siberia and Japan f The fact that so many countries 
are able to get their publications through to us has 
encouraged this library to take a more opportunistic 
attitude by not stopping in all cases the shipment of 
exchange material destined for us. This library has 
asked all its exchange institutions in countries on the 
continent of Europe to hold their publications but 
has not as yet made this request to the other countries 
mentioned above in the hope that the necessity for 
this may not arise. If and when the necessity arises, 
a request to have the publications held back will be 
sent. This is more troublesome and perhaps entails 
risk, but it appeals to us as a practical method. The 
above has ho reference to the paid subsoriptiona held 
by this library in foreign countries outside of the 
Americas, but, in general, the same method for securing 
the subscriptions oontinuoualy or at a later date has 
been applied. 

PBISOILLA B. MoNTOOMERY 

ANTIQUE GALENICALS 

While our British colleagues are deserving of deep 
sympathy and commiseration in tliese dark days, one 
can not feel sorry about their difficulties in obtaining 
buchu leaves, seneca root, jalap, krameria, galsemium 
seed, black catechu, aconite, and calumba root, as noted 
in SoiKNCB, October 25, p. 373. Why such antique 
galenicals are still used by Briti.sh physicians is hard 
to Understand unless it be on the basis of steadfast 
British tradition. It seems that if this war has no 
other good effect, it may at least serve to modemizo 
some features of British therapeutics. 

Hobart A. Rbimann 

JxrnntsoN Hosbital, 

Philadelphia 
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MATHBMATICAt PAPB&8 OF SIR WILLIAM 
ROWAN HAMILTON 

MMhmtiHeal Pap«r$ of Sir WUUam Rowan 
Yoi. S, Dyrumict. Ndited by A. W. 
V J, MoCOSHiai.. XV+ 856 pp. 

#pwr. jtwjwwh., vol saw, iv«u, 

and L ft. Pog^ ProA Am, 


Cambridge; Cambridge ' University Press. New 
York; Macmillan. 1940. 50 sh. 

This impressive book is the second volume of 
Haaiilton^s collected papers, the first volume of which 

« L. F. Lcioi^ J. M. Mufio!^ E. Braim-Menendas and 
J. 0. FaSCiolo, Sev, 8oe. Arg. iioh, 16; 75, 1940. 

»P. Govaarti and P. Muller, C. E. 8oo. Biol,, ISl; 1311, 
193A 




556 




tol. 


appeared in IdSl. It la devoted to the Bubjeot of 
•dynamios and so eontaina that part of Hamilton’s 
work which many students estimate as the most im¬ 
portant of his amazing contributions to knowledge. 
With the exception of a few minor notes, occupying 
less than ten pages of the present volume, Hamilton’s 
work on dynamics was done over one hundred years 
ago during the decade 1830-40. It is only now after 
the lapse of a century, largely due to the physical 
successes of the theory known as wave-mechanics, 
that it is accorded the general recognition that its 
importance deserves. It is for the present reviewer 
a striking and welcome coincidence that Schrodinger, 
the founder of the theory of wave-mechanics, is now 
a professor at the Royal Irish Academy of which 
Hamilton has been the most distinguished president. 
The interest of the volume under review is much en¬ 
hanced by the fact that more than half of it (over 
300 pages) has not previously been published. 

It would be out of place, even if space permitted, 
to attempt to give any detailed account of the con¬ 
tents of Hamilton's papers on dynamics. However, 
as in most mathematical theories, the important cen¬ 
tral idea may be described so as to be understand¬ 
able by any interested, intelligent scientist. The sim¬ 
plest mechanical system consists of a material par¬ 
ticle moving in some field of force (say the gravita¬ 
tional field of the earth) and the problem of its mo¬ 
tion may be looked at from two quite different view¬ 
points. We may regard as given tlie conditions at 
the start (^.^^., the initial position and the initial 
magnitude and direction of the velocity) and may 
ask the conditions at some later time; or we may re¬ 
gard as given the initial position and the position at 
some later instant and may ask the initial magnitude 
and direction of the velocity. For convenience of 
reference we term the first point of view the local or 
differential view-point and the second point of view 
the ballistic or distant view-point (it being in fact 
the point of view of a gunn^ who wishes to hit a 
distant object). Hamilton's great merit was the em¬ 
phasis he laid on the ballistic point of view (which 
led to his discovery of his Principal Function) as 
opposed to the local point of view which had domi¬ 
nated his great predecessor Lagrange. Once the im¬ 
portance of the Principal Function (which is deter¬ 
mined by the initial and final positions of the par¬ 
ticle) is realized, the theory of partial differential 
equations assumes full sway; and the interplay be¬ 
tween this theory and the theory of ordinary differ¬ 
ential equations (in which the time is the indepen¬ 
dent or master variable) which dominates the local 
point of view constitutes the important core of Ham¬ 
ilton’s work (which was later perfected by Jacobi). 
The subsequent development of the Calculus of Vari¬ 
ations (which occupies a central position in physical 


theories) may be largely attributed to BamiRoit’s 
work. It is pleasant to be able to say that credit for 
the recent important developments in this theory 
must be assigned to American mathematicians (par¬ 
ticularly Bliss and Morse). Indeed, one need only 
point to Birkhoff’s work in dynamics and to Morse’s 
emphasis on the '*large” as opposed to the ^’looal” 
point of view, to justify the statement that Hamil¬ 
ton’s mantle has fallen upon American shoulders. 
In this connection we must not forget the important 
work of Synge (who assisted in editing the first vol¬ 
ume of Hamdlton’s works) on the subject of Ham¬ 
ilton’s optical researches. 

The physical appearance of the book leaves noth¬ 
ing to bo desired. That it could be produced at all 
in the present difficult times is a real tribute to its 
publishers. The world of science owes a great debt to 
the editors, both for their clarifying appendices and 
for their intelligent restraint. 

F. D. Muknaghan 
The Johns Hopkins TJnivebsity 

RECENT DEVELOPMENTS IN THE STUDY 
OF ROCKS 

A Handbook of Rocks for Use without the Petro¬ 
graphic Microscope. By James Fubman Kemp, 
sixth edition, completely revised and edited by 
Frank F. Grout, viii + 300 pp. New York: D. Van 
Nostrand Company. 1940. $3.00. 

This excellent revision of Kemp’s well-known book 
follows much of the plan of the older editions but has 
been largely rewritten so as to take account of the 
recent developments in the study of rocks. One who 
is familiar with the older editions notices that the 
rather detailed discussion of the chemistry included in 
the descriptions of the rocks in the older editions has 
been wisely abridged and assembled in a separate sec¬ 
tion. The glossary which was very valuable in the old 
editions has been omitted. Several such glossaries are 
now available. 

This book gives excellent hand specimen classifica¬ 
tions and descriptions of the igneous, sedimentary 
and metamorphic rooks; good brief discussions of the 
field occurrence, geological relations, and origin of such 
rocks; and descriptions of the newer methods of study. 
It includes a chapter on calculations in rock study, 
and illustrations of rook descriptions. 

Much of the text is devoted to the naming and 
descriptions of rocks, and the classifications adopted 
are simple but are very well suited to megascopic work 
by one who is not a professional petrographer. An 
experienced petrographer can make finer megascopic 
distinctions and must do so to carry on precise petro¬ 
graphic field work. The sections on the origins of 
rocks, the relations of rodm to each Other, sedime&tk- 
tlon, and metamorphism are brief but clear discus- 
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aioiis ftf the euhjeets and are verjr w<^ selected to give 
ihe student an elementary knowledge of our present 
viewA on thm. 

The book should be very valuable to mining engi¬ 
neers^ geologists; and others who are interested in 


making careful studies of rooks without using the 
petrographic microscope. It is an excellent text-book 
for courses in maorogoopic petn^raphy. 

Espxr S. Labsen 

HAUVAED XjNlVEaSlTT 


SOCIETIES AND MEETINGS 


THE AUTUMN GENERAL MEETING OF THE 
AMERICAN PHILOSOPHICAL SOCIETY 

An unusual number of important scientific meetings 
have been scheduled to be held in Philadelphia this 
fall and winter. Among these were first and foremost 
the notable Bicentennial Celebration of the University 
of Pennsylvania with its numerous sections, sessions, 
lectures and symposia, the semi-annual meeting of the 
National Academy of Sciences and the annual meeting 
of the American Association for the Advancement of 
Science with its many affiliated and associated socie¬ 
ties. Under these circumstances, it was feared that 
the regularly held Autumn Meeting of the American 
Philosophical Society might not be well attended nor 
of real importance. But this fear was not justified, 
for about seventy-five members of the society and one 
hundred guests, many of them from distant places, 
were in attendance at the meeting on November 22 and 
23. There were three half-day sessions for the read¬ 
ing of papers at which twenty papers were presented, 
twelve of them by recipients of grants from the re¬ 
search funds of the society. Most of these papers 
were discussed by persons who were familiar with 
the subjects presented and the sessions were of cor¬ 
respondingly increased interest. Tlie list of speakers, 
their topics and the leaders in the discussion of each 
paper were as follows: 

H. P. Bobortson, professor of mathematical physics, 
Princoton University. '‘Stationary Stellar Systems.’^ 
Discussed by Dr. Shaplcy, 

K.An. Strand,* rosonreh associate, Sproul Observatory, 
Swarthmoro College. "The Orbital Motion of Zeta 
Aquarii." Discussed by Mrs. Gaposchkin. 

W, P. G. Swann, director, Bartol Research Foundation of 
the Franklin Institute. *' The Origin of the Secondary 
Peak in the Bossi Curve for Tin. *' 
fe. A. Korff,* research fellow, Bartol Research Foundation 
of the Franklin Institute; research associate, Carnegie 
Institution of Wrmhington. "The Production of Neu¬ 
trons by the Cosmic Radiation." Discussed by Dr. 
Swann. 

Henry A, Bourse,* assistant professor of physics, Colum¬ 
bia UnivoTsity (Barnard College). "Some Problems 
of Low Temperaturo Physics." Discussed by Drs. 
Swann, Aydelotto and Urey. 

Oswald Veblen, professor of mathematics, Institute for 
Advanoed Study. ‘' Report on Mathematical Reviews ,'' 
Frans Boas, professor emeritus of anthropology, Colum¬ 
bia University. "Relation between Physical and Men¬ 
tal Develiopinent." Discussed by Dr. Davenport. 

* Bocipient of grant from the Penrose Fund. 


Daniel Sutherland Davidson,* assistant professor of 
anthropology, University of Pennsylvania. "Bock 
Paintings and Carvings in Western Australia." Dis¬ 
cussed by Dr. Kidder, 

Mary Butler,* research associate, University Museum, 
University of Pennsylvania. ‘ ‘ An Archeological Sur¬ 
vey of the Alta Verapaz, Guatemala," Discussed by 
Dr. Kidder. 

L. S. Creasmaii,* professor of anthropology, University 
of Oregon; John Simon Guggenheim Memorial Founda¬ 
tion Fellow, 1940-41. "Studies on Early Man in South 
Central Oregon." 

Edith von Porada,* research^fellow, John Pierpont Mor¬ 
gan Library. ‘ ‘ The Collection of Cylinder Seals in the 
Pierpont Morgan Library." 

Nelson Glueck/ professor of bible and biblical archeology, 
Hebrew Union College. "Ezion-geber; Solomon's Sea¬ 
port." Discussed by Dr. Albright. 

T, Leslie Shear, })rofe88or of classical archeology, Prince¬ 
ton University. "B6sum4 of Results of Ten Years' 
Excavation in the Athenian Agora.'' Diacusacd by Dr. 
Meritt, 

A. P. Coleman, lecturer in East European languages, Co¬ 
lumbia University. (Introduced by Dr. Prince.) "Sir 
John Bowring and Slavonic Poetry." Discussed by 
Dr. Conklin. 

William B, Scott,* professor emeritus of geology and 
paleontology, Princeton University. "The Mammalian 
Fauna of the White River Oligocone.'' (Road by title.) 

Glenn L, Jepsen, associate professor of geology, Prince¬ 
ton University. (Introduced by Dr. W. B. Scott.) 
"The Ancestry of the ‘Flying Lemur.' " Discussed 
by Drs. BUull and Conklin. 

William J. Robbins,* professor of botany, Columbia Uni¬ 
versity; director, New York Botanical Garden. "Vita¬ 
min Bu and Growth of Excised Tomato Roots." Dis¬ 
cussed by Drs. Bronk and White. 

Charles B, Davenport, director (retired), department 
of genetics, Carnegie Institution of Washington. 
"Responsive Bone." Discussed by Drs. Weiss and 
Corner, 

Alexander Weinstein,* Zoological Laboratory, Columbia 
University, "Tint Geometry and Meohanies of Cross¬ 
ing Over." Discussed by Drs. Whiting and Conklin. 

Paul Weiss,* associate professor of zoology, University of 
Chicago. "Autonomous vs. Reflexogonous Activity of 
the Central Nervous System.'' Discussed by Dr. Bronk. 

Leonard G. Rowntree,t director, Philadelphia Institnte 
for Medical Research, ‘ ‘ The Work of the Philadelphia 
Institute for Medical Research." 

Tke evening lectui'e on November 22 was given by 
Ed'^vard B- Corwin, professor of jurisprudence, 

i Recipient of grant from the Deland Fund. 
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Princeton TJoiversity, on ^^Some Aspects of the Presi¬ 
dency''—a timely and scholarly address on the de¬ 
velopment of the powers and functions of the Presi¬ 
dent during our national history. 

As tiaual, the social aspects of the meetings of the 
society were not neglected. All out-of-town members 
and speakers were guests of the society at the Ben¬ 
jamin Pranklin Hotel, An informal dinner preceded 
the lecture on Fritlay evening and a reception fol¬ 
lowed it. Luncheons were served in the Hall of the 
society on each day of the meeting and, as usual, there 
were many assurances that the meetings of the Ameri¬ 
can Philosophical Society are the most enjoyable of 
all. 

The whole of Saturday afternoon was given up to 
an executive session of the society. In additioii to 
regular business a report was made by Mr. W. Ste¬ 
phen Thomas, executive secretary of the coinitnttee on 
education and participation in science on its work 
during the post year. This work is carried on under 
the auspices of the American Philosophical Society 
and with funds furnished by the Carnegie Corpora¬ 
tion of New York. It is an attempt to stimulate work 
in science by amateurs and to cultivate in them scien- 
tidc habits of thought and work. Philadelphia was 
thought to be a particularly favorable place to experi¬ 
ment in this field of education because of its long his¬ 
tory of amateurs in science and its many clubs and 
organizations of amateur scientists. A survey has 
been made by Mr. Thomas which shows that there are 
in Philadelphia 287 clubs and societies of amateurs, 
with 32,000 nunnbera, in f>ure and applied sciences^ 
The facts of this survey have been printed in a pam¬ 
phlet of 44 pages entitled ‘‘The Layman Scientist in 
Philadelphia: A Directory of Amateur Scientific 
Organizations and Resources in Science” by W. Ste¬ 
phen Thomas. 

The committee has also organized four projects in 
which amateurs may participate in scientific work 
under the direction of four scientiSe consultants \ these 
are (1) a project in botany, planned and supervised 
by Dr. John M. Pogg, Jr., on the blooming and fruit¬ 
ing of native wild plants, with tabulations of dates 
and weatlier conditions on charts provided by the 
supervisor and filled out by the volunteer observers. 
More than 200 charts were distributed to applicants 
and 51 have boon returned with data on some 85 spe¬ 
cies. (2) Radio project for amateurs to determine 
facte eonoorping the ionosphere through records of 
radio reception, fade-outs and skip-distance occur¬ 
rences. Dr. Serge A, Korff planned and supervised 
this project and prepared a form or log to be filled 
out by observers. About 200 persons applied for 
these logs and to date 50 persons have actively coop¬ 
erated in filling out over 200 of these charts. These 
observations have been so planned tihat they provide 


an impttrimi ^plement to the vroaA of ptoftoobihil 
students of radio. (8) A third project for azhgtou^ 
cooperation in soienoe concerns the study of the afinud 
rings of old trees in the Delaware Valley with a ritow 
to the correlation of tree ring growth with climatic 
conditions and records of the weather. This project 
was proposed and is guided by Dr^ E. E« Wildman 
and several hundred persons are cooperating in study¬ 
ing the rings of stumps and logs of old trees and 
timbers from ancient buildings. One hundred per¬ 
sons have already reported on such studies gnbrnitting 
charts of the rings or in some cases sections of the 
trees themselves. (4) Finally, Mr. Roger Conant, of 
the Philadelphia Zoological Garden, has organized a 
project for tagging fvogs, turtles and sndees and a 
few singing insects, so that their habits, life histories 
and imgrations may be better known. To date 52 per¬ 
sons have participated in this project and have dotie 
careful work and kept excellent records. 

A monthly bulletin has been published by this com¬ 
mit^ and distributed to a large number of interested 
persons. Nuincrt>us meetings of members of the 
executive staff with various clubs and organizations 
have occurred; a council composed of several of these 
organizations has been formed and several matings 
held in the Hall of this society. It was the general 
opinion of those who heard this report that the coto- 
hiittee on education and participation in science has 
made a good beginning on an important project. 

In reviewing the society's support of research dur¬ 
ing the past seven years, Dr. Conklin, chairman of the 
committee on research, reported that the total sum 
assigned to research from the Penrose Fund during 
the^e years was nearly $475,000, or an average of 
nearly $68,000 a year. In addition the accumulated 
income of the Johnson Fund, all of which is assigned 
to research, has amounted to id)OUt $47,000 and dur¬ 
ing the past three years the research grants from this 
fund have averaged $13,000 each year. The available 
income from the Daland I\ind for resea^ iu dimeol 
medicine has since its reception in 1038 amounted to 
about $18,000 or $0,000 each year. Thus the total 
research budget of the society is now about $87,000 
a year. The research budget from the Penrose Fni^ 
is unrestricted, that from toe Johnson Fund k semi- 
reatricted in that it has been agreed that pefrsons work¬ 
ing in certain mstitutious may be regard^ as occupy^ 
ing a preferred position, while the income trom the 
Daland Fund is restricted to research to clinical to^i- 
due and one institution haa for toe time betog been 
given a preferi^ed portion. 

A tabular summaxy of toe research jgron^ 
from toe Penrose Stonds toows toat 
nihg '0£ 

a tot«d atnn of $4^^^ a 
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Hum MSO iwer lu €laatt Mathematijcal and 
Pliyw^ Soienoes, 1S5 ^ants were made in six dif- 
fiereul anbjMB for a total sum ol a little more than 
^140:^000 f Class tl, Qeologieal and Biological Sciences, 
feoeivSd 236 grantB in fourteen difCerent subjects for 
a total sum of 6162,476; Glass HI, Social Sciences, 
received 26 grante in history and political science for 
a total of $20^632; Class TV, Humanities, received 81 
grants in nine different subjects totaling $84,713. 
In addition to the 478 grants in these four classes 
thfsre were seven tniacellaneaus grants, which could 
not be properly classiffed in any of the classes, for a 
total sum of a little more tlban $19,000. 

In explanation of the inequality of distribution of 
research funds to the four classes It was pointed out 
that this distribution was roughly proportional to the 
number of applications from these classes; further¬ 
more the committee on research has always attempted 
to make the grants to the most worthy applicants with¬ 
out reference to the classes or subjects represented. 

The funds at the disposal of the Committee on Re¬ 
search are not sufficient to moke long-continuing 
gratits and conseqnently the policy has been to help 
start or finisdi worthy projects rather than to furnish 
continuing support; in only 68 cases have grants been 
renewed for a second time and only in 23 cases for a 
third. Likewise, it has not been possible to make 
grants to pay in whole or in part the salaries of mem¬ 
bers of the staff of any institution, nor in general to 
pay living expenses of applicants. 

In all cases applicants are expected to specify the 
uses to which the grant will he put. In general eaclx 
grant has been used for several purposes, but tlic 
principal usee may be classided as follows: assistants, 
technical, artistic, etc., 213 grants; apparatus and 
materials, 128 grants; travel and field work, 123 
grants; living expenses, 14 grants, and publication, 6 
grants. 

Recipients are notified that in no case is a grant to 
be regarded as a gift or charity but rather as an in¬ 
vestment in men and projects, which investment is 
expected to yield returns. No doubt there arc many 
returns of a more or Icfss intangible nature such as 


the pemi6nal education of the recipient, but the most 
tangible result Of any grant is the promotion of knowl¬ 
edge through the publication of research. All 
grantees agree to furnish an abstract of the results of 
their researches for publication in the Year Book of 
the society. In Miscellanea for 1935 and 1936, there 
were published 25 such abstracts; in the Year Books 
for 1937, 1938 and 1939, 289 abstracts; and 47 full 
papers resulting from grants have been published in 
the Proceedings of the society, 6 in the Transactions 
and 3 in the Memoirs; while 118 reports of researches 
aided by grants of this society have been reporfod at 
its general meetings. In addition, grantees have re¬ 
ported 236 books and articles published elsewhere 
which have resulted in whole or in part from grants 
of this society. Thus practically all grants, except 
some of those made during the past year for which 
tbmre has not been sufficient time to expect published 
results, are represented in these publications. In gen¬ 
eral this seems to be a fairly satisfactory return on 
the investments made in our grants-in-aid of research. 

Twelve different members of the Committee on Re¬ 
search reported to the society their estimates of the 
value of the researches in the fields with which they 
were especially familiar, and as one member said of 
bis own field they might be classed as good and not-so- 
good. This cquld probably be said of the grants in 
all the fields. It is difficult to say what proportion of 
all the researches could be classeii as good, fair or 
poor, but it is probable that at least three quarters of 
all would fall in the first two categories. Perhaps this 
is as good a result as could be expected, considering 
the fact that the Committee on Research has been 
inclined to favor applicants who are in small institu¬ 
tions where facilities for research are not good, In 
all such cases the stimulus to investigator and institu¬ 
tion has been an important result and the grant has 
been regarded as a trust and has been conscientiously 
used as such. On the whole it may be said that the 
research program of Hie American Pliilosophical So- 
ciel^ has been a success and that our investments in 
men and projects have yielded satisfactory returns.. 

Edwin G. Conkuk 


SPECIAL ARTICLES 


fiyOOSSTlONS ON PLANT VIRUS NOMEN- 
G3;AtURB AS EXEMPLIPISI) BY NAMES 
PpR CITRUS VIRUSES 

of nomeQdctrnre for virnses have 
: ^ follovihS BUKlMtoiu lukve de- 

of ny asso- 

hfcVO' to 'pnitlisb it' aiHiudera- 

BUbBiiiOr -of .aiKn)ing''t|ie''''viruBM, 


in injr judgment, would combine the beet foaturea of 
Johnson’s,^ Smith’s* and Holmes’s* proposals, without 
the diief objeetions and difficulties in the application 

> James Johnson, Agr. Bxp. 8ta., UnUi, of Wit. Res, 
Svtt. 70, 1*27. 

• Kenneth M. Smith, "A Textbook of Plant Virus 
Disea^” p. 101. Philadelpbia: Blakiston Company, 
iHus., 1037. 

' O. Holmes, “Handbook of Phytopaithogenic 

Virases;’’ Minneapolis; Burgess Pablishuig Company, 
221pp., 1080. 
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and use of any one of these. It is virtually a siiupli* 
fled Smith’s system t^ithont the confusion of numbers 
and Holmes’s system without the generic difQculties* 
In view of our present imperfect knowledge we are 
not ready for genera in the ordinary concept. 

A cloesifloation of submioroBOopio entities, using 
many genera which are based merely on symptoms, is, 
it seems to me, of doubtful value in that it infers 
that we know more about these entities inducing these 
symptoms than we actually do know. It assumes cer¬ 
tain close relationship between certain of these entities 
when, in fact, most of these relationships arc still 
uncertain in general and in most cases totally un¬ 
known in any physical or chemical sense. On the 
basis of symptoms, the virus of psorosis in citrus 
could be placed in any one of four of Holmes’s genera. 

What seems at present most needed is an easily 
applied and simple rule for naming the viruses. In 
the flux of present researcii, significant names for use 
seem more important than .systems of classification. 

A simple way to accomplish this and combine the 
good features of the previously proposed methods is 
to use binomials as suggested by Bennett* but to 
derive the ‘^genus” from the host plant, as do Johnson' 
and Smith,^ and to use specific names, as does 
Holmes,^ instead of numbers. In case viruses have 
already been described and tenable specific names have 
already been employed, these may be adopted. 

The rule for the names of ‘‘genera,” as indicated 
by examples given below, is plain, sifnple and easily 
applied. Add the stem “utri’ for virus {Latin neuter) 
to the Latin genitive of the genus of the host in which 
the virus was first discovered and recognized, dropping 
any final consonants that occur in this genitive. To 
illustrate from viruses which have recently been 
named by Holmes, peach rosette virus becomes Pru- 
nivir rosettae, tlie raspberry-streak virus Euhivir on- 
entale, the beet curly top virus Betaevir eutetticola, 
and potato yellow-dwarf viru^ becomes Solanivir 
vastans. 

These ‘^genera” tell one at once two thingar which 
are not evident in Holmes’s genera; (1) that this 
"genus” refers to a virus as shown by the ending 
"vir” from the Latin virus; (2) that it was first recog¬ 
nized and shown by transmission to be a virus in a, 
particular genus of plant. About the worst this rule 
can do is to make names like Medicaginivir or Chry- 
sanlheniivir, neither of which, however, is difficult to 
pronounce. It will also give many short names, as 
Zeaevir, Poaevir, Iridivir, Rosaevir, Pyrivir, etc. 
When the resulting "genus” might rarely have more 
than six syllables, the final syllable of the genitive 
may be dropped out. For example, for a new vims 
of Calceolaria., the derived generic name would be 

* 0. W. Bennett, Phytopathology, 20; 422-430, 1989. 


Calccolttrivir instead of Calec<d«ariaefvtr* All these 
may be considered as Latin neuter nouns. 

Specific names of viruses already described may he 
added to such genera as far as these specific names 
are tenable, os indicated by the previously named 
examples. Some already proposed specific names in 
Holmes’s system, however, may need to be replaced 
because of duplication that would otherwise result. 

If authorities are to be cited for these virus names, 
those derived ‘^genera pro tern” should not be con¬ 
sidered in the ordinary taxonomic sense. Since these 
names are predetermined by the name of the host and 
since they carry their own meaning, necessary cita¬ 
tions need be made only in relation to the names of 
species, os, for example, Prunivir rosettae Holmes® 
or Prunivir rubiginosum Reeves.® There would be no 
place for the term "new combination.” 

I suggest that no suspected virus be given a bi¬ 
nomial name merely from observation of certain 
symptoms or effects in nature which resemble virus 
diseases until it has been conclusively proved that it 
is transmissible from plant to plant by budding, graft¬ 
ing, use of insect vectors, mechanical or other means. 

Where there are well-marked distinct strains or 
varieties which need varietal names, these may follow 
the established botanical procedure. No varietal 
names, however, should be employed merely for virus 
strains showing more or less virulence or shownig 
more or less fluctuation in symptoms unless these 
produce other proven transmissible persistent differ¬ 
ences that enable the virus varieties to be recovered 
again and recc^ized. To give varietal names based 
merely on observation of any of these slight differ¬ 
ences in behavior will lead, it seems to me, to mean¬ 
ingless naming and confusion. 

The advantages of this manner of naming would 
be: 

(1) Simplicity and ease of application in our present 
imperfect knowledge of the viruses. 

(2) Indication in the ending of the “genus*’ name 
that it is the name of a virus. 

(3) Preservation in the name itself of the first-discov¬ 
ered host relationship of the virus, as in Johnson’s and 
Smith’s proposals. 

(4) Avoidance of the confusion resulting from num¬ 
bers, especially in the application of new numbers as is 
accomplished in Holmes’s ptoposalB. 

(5) Avoidance of the implication of too certain a 
generic relationship between virusea producing certain 
similar host effects, pending more definite knowledge of 
these viruses. 

(6) Furnishing immediate image of definite predeter¬ 
mined “genera pro tern” which can be easily replaced 
without change of specific names by another set of gen* 
era, if need be, when sufficient knowledge of the viruses 
is forthcoming. 

oE. L. Beeves, Phytopathology, 30 : 7S9, 1940 (abst.). 



bmunift 18| 1040 


8CISNCE 


561 


In^ line with Hiis mwwier of n&ming, the foUowing 
designfttione are propoeed for the citrus viruses:* 

Oitrhir itdlicum (Italieums pertaining to Xtal;^). The 
virtu causing infectious mottling of eitrusJ 

paoTotis (psorosis, Latin genitive of paorosies^ 
of the psorosis disease). The virus causing psoroiis of 
citrus.^’ 0 

C* psorosin var. vulgare (vulgare =:general, common). 
The virus of psorosis A, or the common scalj bark 
type.*-» 

C. paoroaia var. anulatum (anulatum=: with a ring). 
The virus of psorosis B, a distinctly different type 
from A.«* 10 

Other foruu) whidi are believed to be due to varie¬ 
ties of the psorosis vims pending further evidence 
are “concave gum/^ “blind pocket,” “crinkly lo.a£” of 
lemon and “infectious variegation.” 

There are still other virus-like effects in citrus in 
which viruses are suspected but about which insuffi¬ 
cient knowledge regarding transmission is known to 
justify virus names at present. Some of these are 
leprosis of Florida and South America, cyclosis of 
Brazil and concentric ring blotch of South Africa. 
In this connection it should be pointed out that there 
is no known experimental evidence to justify 
Atanosoff in listing as virus diseases a number of 
other things on citrus. To list certain effects as vims 
diseases mei-ely because they have no known causal 
agent serves no useful purpose and tends to fill the 
literature with misleading erroneous citations. 

Howard S. Fawcett 

Citrus Experiment Station, 

University of California, 

Riverside, Calif. 

SOLAR RAYS AND VITAMIN C 

In an attempt to correlate the asoorbio acid content 
of young tomato plants of different varieties with the 
Vitamin C content of the tomatoes they produce, we 
have discovered a striking relationship between solar 
irradiation and ascorbic acid content in the plants. 

Tomato seeds were planted on June 4, 1940 j 24 
plants of each variety transplanted into separate flats 
on June 14. They were kept in the greenhouse until 
June 26, when the flats were placed in the open. Five 
flats (Group A) were brought into the laboratory on 
July 16 and five additional flats (Group B) on July 
17, for ascorbic acid studies. On Chart 1, graphs A 

« Because of limitations of space, at the suggestion of 
the editor the detailed descriptions of these viruses are 
omitted. These are being submitted to Phytopathology, 

t T, Petri, BoL S, Staff, Pat, Vog., n.s., Hi 105-114, 

im, 

* Howard S. Fawcett, * * Psorosis: In Citrus Diseases 
and Their Control2nd ed., pp. 188 to 203. New 
York: HoOraw-HlU Book Company, 1936, 

o/dero, Phytopathology, 24: 669-668, 3 figures, 1984, 

10 Idem, Phytopathology, 28: 669, 1938 (abst.) and 
6, 1939 (aUt.). 



and B represent the values when single whole plants, 
cut off at the ground (about 10 g), were used as 
samples. For graphs AA and BB the upper portions 
of 3 to 5 plants ^about 10 g), from just below the two 
upper side leaves, were used. Since variety showed 
no consistent effect, averages of the five varieties at 
each time of analysis arc indicated. Between points 
connected by solid lines the flats were in the labora¬ 
tory, with diffuse sunlight during the daytime, while 
between points joined by broken lines they were in the 
open on the roof. 

It is evident from Chart 1 that there was a rapid 
loss of ascorbic acid when the plants were kept in the 
laboratory over night, and a rapid recovery when the 
plants were exposed to direct sunlight. 

This observatiofi raises the question of the role of 
ascorbic acid in plant life, about which little is known 
in comparison with our knowledge of its functions in 
animal physiology. The loss of Vitamin C in market 
vegetables is commonly ascribed to atmospheric oxida¬ 
tion. The much more rapid losses in these growing 
plants suggests its use in some physiological process, 
with solar rays as essential to its production. 

We also have evidence of a positive correlation 
between ascorbic acid and sugar in the ripe tomato 
fmit. Is it possible that ascorbic acid is a step in 
the formation of other carbohydrates? We present 
these data in the hope that others may carry such 
studies further, since they are beyond our province, 

Edward F. Kohman 
DONAI.D R. Porter 

Campbell Soup Company, 

Camden, N. J. 

INEFFICACY OF PANTOTHENIC ACID 
AGAINST THE GRAYING 
OF FUR 

Qt5bot and Poling have recently reported^ the re¬ 
sults of studies which indicated that pantothenic acid 
has a curative effect on the nutritional achromotriohia 

Ip. Gyiitgy and 0. B. Poling, Science, 92: 202, 1940, 




of rats momtaioed on a diot devoid of pantoth^md 
aeid. These resaits are in apparent oonfiiot 'mth ob¬ 
servations made in the writer’s laboratory. In onr 
experiments, neither pantothenic acid concentrates 
nor pure pantothenic acid exhibited a preventive cx 
curative effect on the gray hair of rata, although the 
rate of growth and the length of life were greatly 
enhanced. Evidently, some other circnmstanocs which 
we can not as yet define infineuce the occurrence of 
aehromotrichia, We note that our diet differs from 
that of Qyoigy and Poling most conspicuously in the 
substitution of 8 per cent, butter for 2 per cent, corn 
oil. Such a difference might result in significantly 
differing amounts of the factor described by Nielsen, 
Oleson and Elvehjem.® 

Our rats in which graying of hair occurred were 
maintained on the following basal diet: sucrose (or 
starch) 76 per cent., purified casein 18 per cent., salts 
4 per cent., and corn oil 2 per cent., supplemented with 
24 miorograms B^, 40 micrograms Bg, 50 micrograma 
Be, 6 mgs nicotinic acid and 6 mgs choline every other 
day and two drops of halibut liver oil weekly. 

Group 1. Five litter mates, 2 black, 1 piebald, 1 
tan and 1 white, received the basal sucrose diet. The 
two black rats as well as the tan one received, in addi¬ 
tion to the above vitamins, every other day, 0.571 mg 
of Ba pantothenate of 40 per cent, purity derived from 
natural sources. Gray hair was observed in both black 
rats on the 16th day after the Ba pantothenate was 
first instituted and persisted until the experiment ter¬ 
minated four and one half mouths later. The tan rat 
on Ba. pantothenate showed no changes in the fur. 
The white and piebald rats which received no Ba pan¬ 
tothenate developed a **ru8tiness” of the fur around 
the head on the 20th and 27th day, respectively. 

Group 2, This group was composed of seven black 
littermates. Five of them were maintained on ttie 
above basal sucrose diet, while the remaining two re¬ 
ceived a basal diet in which methanol extracted stardi 
was substituted for the sucrosSf Three of the five rats 
on the sucrose diet received, in addition to the above 
vitamins, 4 mgs of methanol starch extract every other 
day. All five rats on the sucrose diet developed gray 
hair by the 28th day of the experiment. Two days 
later the starch extract was discontinued in the three 
rats receiving this supplement and two days later all 
seven rats were thereafter given 500 micrograms Ba 
pantothenate of 40 xmr- cent, purity every other day. 
On the fifth day after the institution of Ba panto¬ 
thenate, graying of the fur was observed in the two 
rata on the extracted starch diet. Two of the sucrose 
rats also showed ''rustinese” of the fur about the head 
while on the Ba pantqtiieiiiate. Twenty-five days after 
the institution of Ba pantothenate, 4 gms of wheat 

sE. Nielson, J. J. Olespn and 0. A. Elvahjem, /oar; 
Biol 133; 637,1940. 


bmsL flktohet 'were.giten every othdr day to the IksM 
ratk whiidk had originally reoeived the starch tictvaet 
and to one of rats on, the cuctraetod etardb dSht 
The grayiz^ persisted in all rats during the subsequent 
six we^s. At this time pure Ga pantothenate became 
available and was substituted for impure Ba panto- 
theuaate in the amount of 200 micrograms Ca panto¬ 
thenate oveiy ottiCr day. Four of the rats on tiie 
sucrose diet and one on the extracted starch diet 
showed no improvement in gray hair during the sub¬ 
sequent two weeks, while the remaining two rats, one 
on sucrose and wheat bran extract and one on the 
extracted starch diet and wheat bran extract, showed a 
general decrease in graying. 

Group 3. Thirteen blai^ rats were maintained on 
the above sucrose diet supplemented with 6 mgs vita¬ 
min C, 200 micrograms vitamin K and 600 micro¬ 
grams Ba pantothenate of 40 per cent, purity in ad¬ 
dition to the previously mentioned vitamins every 
other day, and 21 mgs alpha tocopherol and 350 mgs 
linseed oil weekly. In addition, four of the rats re¬ 
ceived 2 gms waste cane molasses, three received 4 
cc steep water, a by-product of starch manufacture, 
and three were given 400 mgs wheat germ every other 
day. Five weeks later, pure Ca pantothenate became 
available and was substituted for per cent, pure 
Ba pantothenate in the amount of 200 xnierograms 
every other day. By the 11th fi&y after Ca panto¬ 
thenate was first instituted, all the rats receiving 
wheat germ and steep water, one of the four re¬ 
ceiving molasses and one of the three receiving none 
of these special supplements developed gray hair. On 
tihe 25th day, graying was observed in remaining 
three rats on molasses and in one of the two remaining 
rats receiving none of the special supplements. The 
other rat of this latter group never developed gr$y 
hair. 

The pantothenic acid salts used were kmdly suppB^ 
in part by Merck and Company, lue., BohwUy, N. J., 
and in port by Professor R, J. Williams, of the ITiii- 
versity of Teacas. 

E. B. WnuLUHS 

K. J. 
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RECENT GENERAL TRENDS IN MATHEMATICS^ 

By Profeitor ARISTOTLE D. MICHAL 

CALIFORNIA INSTITUTE OF TECHNOLOGY 


ExcBirriNG some comparatively isolated researdies 
in elomcntat^ geometry and algebra, mathematical 
mearch in the first decade of the twentieth century 
was largely concerned with subjects whose roots were 
in the theory of functions of real or complex variables 
and in a large number of special functional transfor¬ 
mations of such functions. It is true that in both 
America and Europe, the mathematical world was then 
dimly aware that there was such a tiling as a theory 
of functions of abstract (or general) variables, but 
outside of a few fliatinguished workers, notably E, H. 
Moore in America and M. FrWiet in Europe, no one 
seemed to have done anything about it. This trend 
towards general function theories made itseK felt 
during the next two succeeding decades in certain 
branches of functional analysis, topology and algebra. 
It waa not, however, until ttie last ton years that gen¬ 
eral anaiyais and general algebra permeated, or at 
least influeneech practically eveiy nook and comer of 

^ An address delivered by invitation at the University 
Oif lUittok, April 30,1940. 


mathematics and symbolic logic. The American and 
Polish schools of alistract thought have played a lead¬ 
ing role in this development. It is gratifying to see 
that a large number of 3^011 ng men in American centers 
of learning are making important contributions to 
general analysis and general algebra. In the interest 
of clarity it should bo remarked in this connection that 
excellent progress has been made during the last decade 
in the theory of functions of real and complex variables 
and their application to various topics in functional 
equations, to the calculus of voi'iations and to classical 
differential geometry. The point we wish to emphasize 
here, however, is that much of this progress was 
directly or indirectly inspired by ideas current in gen¬ 
eral analysis. 

One of the reasons why general analysis and general 
algebra are so far-reaching and very concrete indeed 
when understood is that one can, by special interpre¬ 
tation of a few general variables and operations, 
obtain old as well as numerous new results by methods 
that brush aside the unessential and historically acoi- 


















dental. For example, theorems cm ftmeticmal eqna^ 
lions 2 f =?/(«;) in abstract linear metric spaces eon by 
a few master strokes be made to furnish results in 
such diversided fields as simultaneous equations in 
real, complex and hypercomplex variables, ordinary 
differential equations, partial differential equations 
and integral equations. 

One of the most dramatic examples of the influence 
of general function theory on a branch of mathematics 
is furnished by coordinate geometry and differential 
geometry in particular. The words and phrases co* 
ordinates, coordinate systems and transformations of 
coordinates are on the lips of every student that 
takes the most elementary college mathematics courses. 
I say *‘on the lips of every student^' but not “under¬ 
stood by every student^’ for the simple reason that 
thesci notions have only recently emerged from prison 
walls of philosophical and physical fog into the clearer 
realm of mathematical thought. It must be recalled 
that previously the same prison walls had kept fettered 
the whole subject of geometry until the dawn of our 
present century, when it became increasingly clear 
that geometries as mathematical subjects must be de¬ 
veloped from a set of postulates concerning classes 
of more or less undefined (abstract or unspecified) 
objects. The points of a geometry are undefined, but 
so are certain distinguished coordinate systems. For 
example, in plane Euclidean geometry of freshman 
and sophomore fame, a rectangular cartesian coordi¬ 
nate system is a name griven to a postulated single 
valued function x{P) defined over the whole Euclidean 
plane and having values in the class of matrices 
(a:,, ajj) with real number elements and Xj, called 
rectangular cartesian coordinates of the point P. The 
function x(P) of the abstract variable P is one of a 
class of such functions that satisfies a few well-known 
postulates—and outside of the properties demanded 
by these postulates, the function x(P) is unspecified. 
In other words, a rectangular cartesian coordinate 
system is a mathematical “cami^a” that photographs 
the whole Euclidean plane and produces a photograph 
containing the whole world of matrices x=(xi, 

The nature of this mathematical camera is left un¬ 
specified—it is merely required to do the job in a 
manner specified by the postulates. Other coordinate 
systems, such as polar coordinate systems, are defined 
by functions of type f(x(P))f where f(x) bos argu*- 
meats and values in subclaBses of the class of matrices 
X = (xi, Xj). We shall not pursue the subject further 
—our main object hero was merely to indicate how 
fundamental general function theozy is even for the 
elements of plane Euclidean geometry. 

We have already alluded to the infinenee of general 
function theory on differential geometry. General 
function theory enters the subject of finite dimensional 
differential geometry via the timeny of topological 
spaces and especially throui^ Httnedorff topological 


spacfis. A H^sdbriC topcd^ieal space S consists ot 
a dass of un^fined dements, called points, and sn|^ 
ports a topology detemined by a class of tind^ed 
subsets of M, called neighborhoods, associated vrith 
each point of S such that the following fonr po^lates 
are satisfied: (1) a neighborhood contaiita the poii^t 
of which it is a neighborhood; (2) each point con¬ 
tained in an arbitrarily chosen neighborhood can be 
sunounded by a neighborhood that is eontamed in the 
chosen neighborhood; (3) the intersection of two 
neighborhoods of a point contains a neighborhood of 
the.same point; (4) each of two distinct points can be 
surrounded by a neighborhood having no points in 
common with the other neighborhood. A simple ex¬ 
ample of a Hausdorff topological space is furnished 
by the Euclidean plane when neighborhoods of a point 
P are taken to be tlie interiors of coiicentrie circles 
with center at the point P. A coordinate system in a 
finite dimensional differential geometry is a function 
x(7^), usually required to be a homeomorphism, de¬ 
fined on a subset of a Hausdoiff toxmlogical space and 
having values in an »-dimensional arithmetic space, 
called coordinate space, with points x = (x\ x®,,.., x"). 
In other words x(F) maps a portion of the Hausdorff 
topological space into a set contained in a class of 
one-rowed matrices with n real number elements. It 
is convenient for what wc shall have to say later, and 
in conflict with the usual tei'minology, to define the 
coordinate of a point P in a coordinate system x(P) 
to be the corresponding xtalue of the function x(P). 
A coordinate of a point in an n-dimensional geometry 
is then, according to our new terminology, a one-rowed 
matrix of n real numbers. The elassieal differential 
calculus for real functions of several real variables 
now enters the stage and is applied to the differoi- 
tiability of the oomponeuts of postulated geometric ob¬ 
jects (for example, the components of 

the fundamental metric tensor field in a Biemonnian 
differential geometry) and to the differentiability of tlie 
functions involved in transformatiems pf coordinates. 

As is to be expected, general function theory plays 
an even more extensive role in infinite dimensional 
functional differential geometiieis. A co&rdinaU of a 
pmnt of a Hausdorff topological space S is now an 
element of a function space so that a coordinate sys¬ 
tem x(P) maps a portion of the geoznetrio space S 
into a class of functions contained in a function sphee. 
The diffmeutial calculus that is employed in these 
studies is the dassieal differential ealeidus Of 
tionaU, By a functional we mean here a funetbo 
whose arguments and values lie in function spaces 
funotioiia of a finite number of real variables, 

Above idl, the infi^oe of genin^al funetitm 
in diffieirantial geometry has been felt m<>ct 
generid (abstract ) dittermitial k 

matbeibsries' which/b^ 
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oompotalde to tho present 
status of fsasral (abstract) algebra and general 
mia^ysis* a gemral deferential geometry la meant 
a dil^erentiat geometry with an abstract coordinate 
space. TbeKe geometries are dmemionlees in the 
sense that the dimensionality of the coordinate space 
is left unspeeiAed. This makes possible the inclusion 
of large portions of Anite dimensional as well as of 
luAnite dimensionai differential geometries as instances 
of general differential geometries. The abstract co¬ 
ordinate space must be capable, however, of supporting 
on appropriate abstract differential calculus. It is 
for this reason that, in tlie present state of knowledge, 
the permissible coordinate spaces are topological 
abelian groups: linear topological spaces and linear 
metric spaces (Banach spaces). If a general differen¬ 
tial geometry has a Banach space as a coordinate 
space, a coordinate system ^(P) maps a portion of the 
geometric space, a Hausdorfl topological space, into 
a portion of the Banach space, while a transformation 
of coordinates ir = /(a?) maps a portion of the Banach 
space into a portion of the Banach space. The func¬ 
tion f{x) must in addition have suitable differentiabil¬ 
ity properties in accordance with the notions of the 
Fr^chet differential calculus of functions with argu¬ 
ments and values in Banach spaces. This makes pos¬ 
sible the study of a g^moral tensor analysis and its 
application to the subject on liand* 

One of the interesting features of the work in gen¬ 
eral differential geometiyr is that it suggests new 
advances in the absti*acfe differential calculus, and in 
abstract differential etiuations in particular, at almost 
.every turn of the geometrical theory. To a certain 
extent this is analogous to the situation that must have 
existed at the time of Gauss and Eiemaun in Anife 
dimensional differential geometry and the classical 
differential calculus. Another interesting feature is 
the laige number (roughly 100) of postulates that is 
required for any one brand of general differential 
geometry—say, a general Riemannian differential 
geometry* This is to bo contrasted with the handful 
^ postulates required in abstract algebra, say, in 
Upoup Uieory. 

Mathematical research has proAted greatly in tho 
fay union of two great streams of mathematical 
thought to form a new vigorous branch of mathematics. 
Absbfoct algebra, especially abstract groups, and 
abstract topology furnish eaeellent illustrations. 
‘IV^bat D^ouia be more natural than to take the postu¬ 
late for an abstract group, to add to them the postu- 
Ipr A topological space and then to require 
ih^ thei group pperationa be continuous with respect 
Ip tOpologyl The hybrid nbject that 

way is now called an (abstract) 
deeade^ topological 
have been 
sake ^as ,weil 


as for the sake of their applications to other branches 
of midhemattes. We have already spoken of the place 
of topological abelian groups in general differentia] 
geometry. This modem work on topological groups 
has done much recently to clarify Lie's theory of 
Anite continuous groups. There is now in the litera¬ 
ture the beginnings of a general theory of continuouB 
transformation groups in abstract spaces with an ab¬ 
stract parameter. The real Aavor of Lie's theory lies 
in its three fundamental theorems, in its differential 
Operators and their commutators and in its structural 
constants. With the aid of tlie abstract differential 
calculus, a certain amount of success has been met in 
keeping the Aavor of the Lie thex>ry in the general 
theory of continuous transi'onnation groups with 
abstract parameters. Much remains to be done here. 

The applieations of group theory are varied and 
many. The group-theoretic foundations of various 
eleuMUitary geometrios have been studied for quite a 
long while. During the last decade or two much prog¬ 
ress has also been made in gi*oup4heoretic studies in 
algebraic geometry and differential geometry. Even 
if the geometric space of a differential geometry does 
not have a non-trivial group of automorphisms, there 
are group-theoretic problems of .some importance tliat 
arise in such geometries. These considerations would 
necessitate a radical revision of the seventy-year-old 
Erlanger Programm. The applications of group theory 
to physics have been numerous during the last ten 
years, especially in the quantum mechanics of many 
electron atoms and of polyatomic molecules. Con¬ 
tinuous groups have been used very little in engineer¬ 
ing. However, during the last decade many advanced 
branches of mathematics have found important appli¬ 
cations in engineering, and one may suspect that con¬ 
tinuous groups would be found helpful in attacking 
some of the more difficult problems of elasticity, 
hydrodynamics, aeronautics and meteorology. 

There is another aspect of group theory, however, 
which in recent years has become fascinating. I am 
speaking here of the applications of various branches 
of mathmatics to group theory. Of course, the appli¬ 
cation of differential equation theory to continuous 
groups is well known and we have spoken of the appli¬ 
cation of topol<^ to continuous groups. Not so well 
known is tiie study of topohjgical groups with the aid 
of the results of modern differential geometry. In 
fact, a Anite dimensional coordinate topological 
group furnishes a most beautiful and important ex¬ 
ample of a non-Riemannian geometry, and it becomes 
Riemannian whenever the group is semi-simple. The 
theory of integral equations and the modern theory 
of integrals has been found useful in compact groups. 
There is a branrii of abstract algebra called lattice 
theoiy tqr some and structure theory by others. A 
ia^e is really a generolbsed Boolean al^bra or a 
of the algebra of point sets. The way 
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in which lattice theory enters into various branches 
of matbeuiatioa is briefly as follows. Many fundamen¬ 
tal theorems in a mathematical discipline often deal 
directly with distinguished subsets of elements rather 
than with tlie elements themselves. Now these distin¬ 
guished subsets in various mathematical domains are 
found to possess common properties. So there is value 
in studying a discipline in which an undefined element 
is abstracted from a distinguished subset of elements 
of a totally different discipline—and that is what 
lattice theory does. For example, invariant subgroups 
are such distinguished subsets of elements in group 
theory. It is problematical, however, whether pure 
lattice theory would in the future have as much in¬ 
fluence on group theory as some other branches of 
matliematics have already had. 

There are very few branches of mathematics that 
have not been applied to the solution of problems in 
the pure j)hysical, biological and social sciences, and 
the d«y is dawning when the same could be said about 
the engineering sciences. I mean this statement to 
be as sweeping as possible; for there are indications 
in the scientific literature that show that advanced 
portions of function space theory and non-linear func¬ 
tional equation theory will, with all their topological 
paraphernalia, become very useful in practical engi¬ 
neering problems. 

Physical and astronomical research from ancient 
times to the present era has exercised a potent in¬ 
fluence on mathematical research. This iiifliienco has 
often been in the form of hunches and heuristic guides. 
An admirable illustration of this is furnished by the 
choice of appropriate boundary conditions for a par¬ 
tial differential equation, say, for those equations oc¬ 
curring in potential theory. All this has been common 
knowledge for many years. There is another side to 
this influence of physics on mathematics that is not 
so well known and is taking place right before our 
eyes. I am referring to some of the misconceptious 
of physicists that have led mathematicians to start 
interesting mathematical researches. An excellent 
example is furnished by the so-called ergodic hypothe¬ 
sis of the classical statistical mechanics. Physicists 
now seem to be unanimous in their opinion that there 


is no known physical system that operates under the 
ergodic hypothesis. Even a hasty survey of the recent 
mathematical literature shows, however, that mathe¬ 
maticians were first led to the study of the so-called 
ergodic theorems on linear transformations by their 
own curiosity concoriiiiig the ergodic hypothesis. An¬ 
other illustration is furnished by the numerous abortive 
attempts of physicists to manufacture unified field 
theories in general relativity. All these attempts at a 
unified field theory seemed to be physically vacuous or 
untenable, and yet some of the mo.st beautiful work 
by mathematicians in the field of modern ditferential 
geometry was directly inspired by sucli misconceived 
attempts. 

In conclusion, wo would like to make a few more 
remarks concerning this present-day trend towards 
more abstract and general work in mathematics—a 
trend that results more and more in the omission of 
the real number system as a necessary part of many 
mathematical disciplines, and a trend that points the 
way to the Olympian heights of the stately mountain 
peaks that loom in the ever-widening horizon of the 
mathematical world. Until rather recently, many 
mathematical concepts such us limit point, open set, 
closed set, continuity, differentiability—just to men¬ 
tion a few—were thought to be intimately connected 
with the real number system. We now know that such 
is not the case and tliat these concepts have natural 
domains of existence that are much more general than 
real number domains. The methods of proof used in 
real number theory often have to be radically changed 
so as to conform to the more general patterns. All 
this is interesting, and frequently great difficulties 
arise in the proofs of theorems; but the more novel 
and often highly oiTginal aspects of a general theory 
are met in the situations which have no real number 
analogues or in those whose real number analogues are 
trivial—the latter cases are frequently accompanied by 
a large number of won-equivolent concepts that become 
equivalent whenever the domains are specialized to 
number domains. We have already mentioned the 
novel contributions of the general theories to the real 
variable domain and we need not dwell on it here, but 
merely mention it for the soke of completeness. 


PRECIOUS AND SEMI-PRECIOUS JEWELS—THEIR 
CHEMICAL AND BEAUTIFYING QUALITIES' 

By Profeuor R. NORRIS SHREVE 

PURDUE UJTIVKBSITY 

writings we read descriptions of gems, and we find 
examples of these in ancient burials. As man became 
more civilized, this search for jewels went on with 
inoi’easing eagerness. Accompanying those early dis¬ 
coveries, and perhaps as a mark of their imusualness, 


In the time before records primitive man searched 
for the beautiful and rare. When we come to early 

1 Lecture illustrated by specimens, delivered before 
Sigma Xi at Purdue ITnivorsity, Indiana University and 
Union College, and before the Bochester and Cornell sec¬ 
tions of the American Chemical Society. 
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STipersHtian grew up and duatered around these gems. 
If any think this has died out we need only to coll to 
mind that there are still intelligent people who will not 
wear opals, considering them bad luck. In less civil* 
ized days men and women ascribed all kinds of miracu¬ 
lous attributes to gems, for instance, it being commonly 
accepted that if one carried a ruby with him, in cajse of 
a fall there would be no injury. 

Here in Sigma Xi we are interested in research— 
the understanding of the present and the development 
of the new. In the field of our jewels, by the appli¬ 
cation of the usual principles of scientific analysis 
and classification, man has been successful in unravel¬ 
ing the determinative qualities of the principal gems. 
He has also succeeded over the past thirty years in 
outdoing nature by the making of certain gems, such 
as rubies, sapphires and spinels. The methods of ap¬ 
proach have been the same as in other endeavors. 
First came careful analysis of the chemical and phys¬ 
ical qualities which give to gems their striking proper¬ 
ties, such as color, fire, hardness and the like. Then in 
the cIiemist^B laboratory synthesis was undertaken to 
duplicate wliat was found in nature. Finally, the 
third step of development, or improvement, was under¬ 
taken, until now in the field of corundum and spinel 
gems we have the synthetic sapphires, synthetic rubies 
and synthetic spinels, which are the same as the nat¬ 
ural in their essoiiiiiil properties, and which excel the 
natural in variety of color. These synthetics are not 
imitations, but duplicates of the natural gems. Re¬ 
cently we hear of synthetic emeralds. The story is 
only started, as our research has but touched the 
fringes of the possible in this field. Such analysis 
and synthesis has greatly increased our understanding 
of the entire domain of jewels, natural and syntlietic, 
and the underlying causes of their beauty, and why 
they are prized and sought after. 

Let US see what a jewel is and what are its out¬ 
standing characteristics of beauty! Let us list these 
attributes as found in our gems: 

(a) Beauty of color: This may be natural and inherent 

(idiochromatic) as occurs in lapis laeuli, malachite, 
turquoise and hematite. This type of color Is 
based on the very nature of the mineral, and is 
destroyed if the composition is changed. On the 
other hand, there are the groat majority of jewels 
in which their beautiful color is duo to an ''im¬ 
purity.'' Here the gom is colorless when pure 
(allochromatic), and among this typo occur many 
of our finest gems, as sapphire, topaz, emerald, 
aquamarine, amethyst and agates. 

(b) Beauty of etruciure: Irregularities within the jewel 

are responsible for some of the most prized effects, 
such ms inclumons, bands and fibrous arrangement. 

Inclueione occurring in a systematic manner are 
the foundation of the rare asterisms, as seen in the 


star sapphire and the star ruby. When these in- 
elusions arc formed in a dendritic or treo-Uke man¬ 
ner in the agato, wo call this muss agate. 

Bandinff of color arrangement causes much of 
the attractiveness in agates, malachite and onyx, 
and is the basis of the carving into cameos and 
intaglios. 

Play of colorit is due to internal irregularities 
leading to light interference, nnd forms the soft 
radiance of the pearl, or the gorgeous and chang¬ 
ing color sequences of the opal. 

Ckatoyance is owing to a fine fibrous structure, 
and is the velvety appearance seen in tiger's eye 
(erocidolite) and satin spar. 

(c) Beauty of luster: This is that phenomenon of light 

thrown off from the surface, largely caused by 
brilUanco of reflection and high index of refrac¬ 
tion, and resulting in the adamantine luster of tho 
diamonds and tho roainuus luster of amber. 

(d) Beauty due to fire: Tlie wide dispersion of light, ex¬ 

emplified in diamonds and zircons, causes those 
color flashes of clear lire that are judged by many 
to be one of the chief attributes of beauty of our 
jewels. 

(e) Beauty due to transparency: Being able to see into 

tho "depths" of a stone enhances its other quali¬ 
ties and lends to its value. We can better appre¬ 
ciate the beauty of transparency by considering 
how we avoid tho opposite or a muddy stone. 

(f) Durability or hardness: Jewels to be prized must be 

sufficiently hard to he durable. The extreme hard¬ 
ness of tho diamond maintains its high worth 
through tho years, 

(g) Parity: This psychological value is very real. 

There are still, and always will bo, people who will 
gladly pay for rarity. The ruby commands a 
ready market at a hundred times tho valuation of 
its counterpart in tho synthetic field. 

The precious stouey—I lie emerald, ruby, sapphire, 
diamond and pearl, with perhaps the opal, ai‘e those 
that possess these various characteristics of beauty 
to the fullest c.xtent; that ia why we call them the 
precious stones. The semi-precious gems are less rare, 
or less durable, or possess in somewhat smaller degree 
some 6f the characteristics we have just enumerated. 

BEAUTIFyjNTf CONSTITHENTS 

It ia veiy striking to observe that the quality dis¬ 
tinguishing one gem from another or of a gem itself 
;from an otherwise simply interesting mineral, ia, in 
most instances, caused by the presence of a small 
amount of some material that imparts color, or other 
pleasing characteristic. The few idioehromatic, or 
self-colored stones, are except!oris. The asterism, so 
highly prized in the star sapphire, is caused by minute 
inclusions that reflect the light in such a manner as 
to give this star effect. These included or color-im¬ 
parting materials are rated as tho minor constituents 
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in the eomposition, and are often called tiw impurities. 
1 myself much prefer to speak of these minor con- 
etituente which, for instance, change an otherwise al¬ 
most worthless bit of beryl into that most yaluable of 
gems, the emerald, as the heatUifying eonstituents. 

Thus, as we correlate the chemical structure with 
the pleasing characteristics that give gems their value, 
we find that we are interested, in two ways: First, in 
the chemical composition of the mineral to which the 
gem belongs, and second, in these beautifying con¬ 
stituents or so-oalled impurities. The diamond pos¬ 
sesses in an unexcclied degree the characteristics that 
we have enumerated as gem qualities. Chemically, the 
diamond is one form of the element carbon, but even 
here in veiyr unusual instances we will find the most 
prized diamonds to be those which have a gorgeous 
color superimposed on the usual fine gem character¬ 
istics of this form of carbon. We will possess, for 
example, in the rare red or blue diamond, a stone with 
color added to the usual luster, and fire, and trans¬ 
parency. This color is caused by the presence of the 
beautifying constituent in very small amounts and of 
unknown composition. Certain other gems, such as 
azurite, lapis lazuli, malachite and turquoise, have the 
beautifying color actually a property of the chemical 
constituting the gem. But, on the other hand, the vast 
majority of stones owe their gem interest to the pres¬ 
ence of a small amount of this beautifying constituent, 
quite apart from the main chemical compound com*^ 
posing tlio mineral background. For instance, if the 
pure compound which gives the fundamental proper¬ 
ties of hardness or luster, or the like, to the sapphire, 
topaz, emerald or zircon were present as an absolutely 
chemically pure product, these stones, and many 
others, as you see, would be colorless, with very little 
character, and would lose a very large proportion of 
their value as precious stones. But when there ap¬ 
pears, superimposed upon the composition of the min- 
eral| a small amount of these beatifying constituents, 
we have the wondei-ful blue of the sapphire or the 
gorgeous red of the ruby or the soft btown tints of 
the topaz. 

These beautifying constituents occur in relatively 
small amounts and, because of their influence in 
changing these minerals otherwise of little vahse to 
gems of great value, it is asserted that they create 
more actual worth than anything else in the world of 
the same weight. The beautifying constituent of the 
emerald is H per cent, of chromiiun, which added to 
the colorless goahenite makes the emerald, and by so 
doing changes the almost valueless goshenite into that 
most valued of all gems—imparting a value of fre¬ 
quently more than $1,000 for each carat of emerald. 
At this rate the value imparted by the chromium as 
beautifying oonstitaent figures but to rate of $160,- 
000,000 per pound of the chromium. Is it any wobder 


that I call fimse often impurities the beautijCybg 
conbtitaentst Actually by maldng the mineral leiW 
perfect they enhance Ihe beauty and increase the 
value. The imperfect becomes Qie more vahtUbie} 
These beautifying constituents, eomparativcAy minute 
in their percentage yet imparting the magnificent color 
to most of our gems, may be looked upon as the most 
interesting and indeed the romantio feature of the 
structure of these jewels. Our eye all along has seen 
this sumptuous beauty; may our mind be trained to 
conceive its cause! 

In our study of gems we have found out much 
about the different ones that are pleasing to us, and we 
shall arrange these according to their chemical struc¬ 
ture in a number of classes, and point out their beauti¬ 
fying constituents when these are known, as shown in 
the following sections. 

EnEMEKTS 

In this group is the leader before all gems—the 
diamond. It is usually in a pure form, indeed the 
very purest form of carbon, and its outstanding 
properties of luster, hardness and fire are conferred 
upon it by the inherent structure of this form of 
carbon. Yet, even here the value is enhanced in cer¬ 
tain very rare instances by the presence of some 
beautifying constituent that adds color, as when we 
have the rare red or other colored diamond. This 
gives an exceptionally pleasing combination, with color 
added to the diamond’s usual superior qualities of 
brilliance, hardness and fire. 

OXIPEB 

Silica: The common or ordinary sand of our shores 
falls within the classification of silica. Likewise under 
this heading are a great many varieties of gems, and 
indeed the very purest form of silica is our rook 
crystal, vdiich furnishes such beautifully orystal-clear 
brilliant beads and ornaments. In this group, in a 
superlative degree, the beautifying constituents come 
into play, adding a broad range of color and texture 
to these stones. 

We do not know what all these beautifying con¬ 
stituents are, but We have ascertained that a small 
amount of ferric iron present in crystal silica fqr- 
nislms citrine, or, as it is generally eallad^ false topaA 
or simidy topaz.^ A little manganese bm- 

tiful, soft tints of the rose quartz, and edao a little iron 
probably furnishes the muah-prized ame&yst In 
tain instances, induaiemB add the partimdar bsaufy 
the quartz, auoh as the opalescent appearnnoe of ^ 
quarte, caused hy minnte liquid-^ffl^^ 

Vmiiis hair stone, whe^ 

s 1%ts name slu^ 

the siMb .Of 
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nxtile or AetUioUte or even toOrmaiine ]eQ4 intereet and 
divtiMtion to tbia apedaJ form of quarto. 

Thefre is a variety o£ quarto vdiieh huto the clear 
exystiHioe form of our rook orystala, possesfling a 
fibrous stmeture. This, in its soft gray tone, is 
reoogtttsed as chalcedony or, when a little ferric oxide 
eomes in, evenly distributed as a beautifying constitu¬ 
ent, we have the reddish oarneUan; while with agate 
we have the same basic material, colored unevenly 
with this same ferric oxide, and as sardonyx we recog- 
uijse a banded material with red and white layers. 
When manganese oxide is found in with the chalcedony 
in a dendritic or tree-like form, we call it moss agate. 

Finally, in our silica family, when water occurs as 
an integral part of the gem, setting up strains and 
internal irregularitiefl, we possess tliat most beautiful 
and most highly prized of all varieties of silica, the 
opal. If ono takes such a stone and looks at it by 
transmitted light, there is little or no color, but the 
reflected rays are broken down by interference into the 
rainbow hues which ere the glories of our opals. This 
same phenomenon also causes the play of color Avhen 
a thin film of oil floats on water. Depending upon 
how the internal irregularities of the opal are ar¬ 
ranged, we have different varieties of this lovely stone 
which we call by variouH names, such as fire opal, black 
opal or harlequin opal. Because these stresses some¬ 
times exceed the natural bond or coherence of the gem, 
we lose an occasional fine opal by cracking. Thus does 
the cause of the breath-taking beauty of the opal some¬ 
times carry also its own fragility 1 But this should 
rather lead us to prize more truly such changing and 
radiant colors. 

Corundum: The mineral corundum in composition is 
aluminum oxide or alumina. A somewhat similar 
produet is manufaotured on a large scale out of bauxite 
or the raw material for aluminum. Corundum occurs 
Gtystalline in nature in various forms. When per¬ 
fectly pure it is the white sapphire. On the other 
hand, when very impure, mixed with magnetic oxide 
or ^n, we call it the abrasive, emery. When nature 
adds the impurities, or beautifying constituents, to the 
«w|dte sapphire, with discretion we may say, we get 
sdme of our most beautiful jewels. The gorgeous ruby 
is pare (stystalline oorandam, or white sapphire, carry¬ 
ing 1 per cent, or 2 per cent, of chromium oxide as the 
08 ^ of its unttsual beauty. The blue sapphire is 
oolor^ wilh oxides of titanium and iron. The rare, 
ve*y atfeaofive toldeaUf or yellow sapifliire owes its 
Oedbr to iron oxide alone, and there are many others 
Of sapphires which occur in various 

^ ^lors, amii as 

Urn Syfithelifl chemist has exorcised 
for he has taken the 
^ it these various beauti- 

i ^y this mixture 


through the intense heat of the oxyhydrogen flame baa 
made synthotic sapphires and rubies whi<^ are dupli¬ 
cations of those found in nature. Thus does syn¬ 
thesis confirm analysis. Furthermore, in the controhod 
operations of a factory, man has made other syn¬ 
thetic gems, such as are not found in nature, wherein 
the coloring constituent is a small amount of mate¬ 
rials, as oxides of uranium or vanadium, which give 
effects somewhat different from the naturally occur¬ 
ring materials. Man has brought the coloring con¬ 
stituents into the sapphire base which have never 
happened to come into juxtaposition in nature. 

Spineb: Wlicii magnesium oxide occurs with alu¬ 
minum oxide we have spinels. These resemble the 
corundum gems, sapphire and ruby, except that they 
are not quite so hard and melt a little lower. On the 
other hand, they give very gorgeous stones. The ruby 
of the Black Prince in the crown of England, one of 
the most famous gems in the world with a recorded 
history of half a thousand years behind it, is really 
a ruby spinel. Because of the slightly lower melting 
point one has been able more easily to Bynthesize 
spinels, and we find among our man-made gems many 
examples of the skilful use of unusual constituents to 
impart beauty of color to the otherwise clear and white 
magnesium oluminate or spinel. A fine example of 
this is the cobalt colored synthetic blue spinel, which 
has a clearer and deeper coloration than the natural 
blue spinel. 

Chryeoheryl is a combination of beryllium oxide 
with aluminum oxide, and again the pure mineral is 
colorless. However, one of the rarest and most beau¬ 
tiful of all gems, the alexandrite, is chrysoberyl with 
the beautifying constituent believed to be chromium 
oxide, which causes the change in color characteristic 
of the alexandrite, showing green by daylight and red 
by artificial light. When the structure of the chryso¬ 
beryl is BO arranged in fibers that a betiutiful light 
streak appears across the mineral, we recognize this 
added beauty as furnishing the cat^s eye, or cymo- 
phane, a highly prized gem. 

Hematite: Common, ordinary iron oxide, souroe of 
so much of our steel, does occasionally carry crystals 
In such bard dense masses, with black metallic luster, 
that it has been employed for minor jewel use. Un¬ 
like the case with our other oxides, the color is due to 
the inherent nature of the compound, and not to a 
mixture with any lesser constituent. Wc speak of 
this type of coloration as being idiochromatic. 

Cabbonatxs 

With copper carbonates, malachite and aaurite, the 
cause of ipreeu and blue color is due to the struotore 
of the miaeral and is another example of idioehrennatie 
or self^lored gem. In other carbomtes tibere am 
l^resefi^ constituents, or a variation in the 
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physical structure, causing such lovely iridescence as 
is found in the pearl. 

Silicates 

A large proportion of the ordinaiy rocks that make 
up the fundamental structure of the globe arc silicates. 
Among some of the specialmed silicates occur mag- 
nificent jewels, such as the emeralds and aquamarines, 
jades and zircons, topazes and tourmalines. 

Beryl: Pure beryllium aluminum silicate is color¬ 
less, and this form is known as the mineral, goshenite; 
but when beautifying constituents are present we have 
the green emerald, the green-blue aquamarine, the 
golden beryl and the pink morgonite. The emerald is 
our scarcest and most valuable gem, a small amount of 
chromium being considered to be the beautifying con¬ 
stituent that imparts this color so grea tly desired. The 
scarcity of these emeralds can be comprehended when 
it is recognized that many of the fine emeralds are 
those that wore found when Pizarro conquered Peru, 
oenturies ago, and that even now the same Andean 
mines ore supplying higli-priced jewels. 

Garnets: These are quite complicated silicates, em¬ 
bracing almost every color but blue. Some varieties 
of garnet when pure are colorless, as is true of the 
ordinary pyropo garnets employed in Bohemian jew¬ 
elry. Presumably here the beautifying constituent is 
iron oxide. 

Jade: A stone that is indeed venerated by the orien¬ 
tals is jade; even the names applied to the different 
varieties have a romantic sound, such as “mutton-fat” 
jade or “imperial” jade or “melting-snow-of-camphor” 
jade. The jades consist of the minerals jadeite and 
nephrite and are complicated silicates. Quito fre¬ 
quently ferrous iron is the beautifying constituent, 
imparting the soft green color so highly prized. 

Zircons: Pure white zircon is incorrectly called the 
“mature diamond.” It is that gem, next to the dia¬ 
mond, with the highest brilliancy and fire, due to its 
high index of refraction and l!%h dispersion, But 
zircons are comparatively soft and should be ropol- 
ished occasionally. Brown, and particularly blue zir¬ 
cons, arc much sought after. The beautifying con¬ 
stituents are not recognized, but iron oxides do play 
a part in these splendid gems. 

Topaz: Most of us think of the topaz as possessing 
a warm brown color, but this alumino fluosilicate when 
pure is colorless. It is often pale blue, wine yellow 
and occasionally pale red. We know very little about 
the coloring and beautifying constituents of this gem. 


The coloring matter is comparatively unstable, and 
pink topazes are frequently made by simply heating. 
However, alteration does not take place under ordi¬ 
nary conditions of use. Because of such change of 
color of the topaz we do not believe it is due to the 
metallic oxides, but to some colloidal constituent. 

Tourmalines are borosilieates with beautifying con¬ 
stituents present to furnish a great variety of colors, 
which may be pink, rose red, green, dark blue or color¬ 
less. Sodhim and litliiiim occur in the rose red rubel- 
lite, though there may be even here another still un¬ 
known constituent that imparts this color. If much 
iron is present there occurs the black non-gem variety 
known as schorl. 

Phosphates 

Turquoise is another gem wherein the color is caused 
by the copper-bearing nature of the mineral. This 
color does change somewhat with the ratio of copper- 
iron, wherein the variance will go from blue, due to 
copper, to gi^oen, where ferric iron is present. 

Sulfates 

Satin Spar: Ciystallized calcium sulfate is quite soft 
and it must therefore be handled carefully and polished 
frequently, yet the irregularities in the growth of its 
fibrous structure imparts that chatoyant luster to this 
mineral which leads to its use in such semi-precious 
jewels as beads, and the like, wherein the wear is not 
very pronounced. 

We have traveled from one gem to another, and seen 
sometliing of their various types of beauty—and the 
cause of all tliis! Is there not as much romance and 
seeming mysteiy in the flaming colors of an opal— 
caused by imperfections—^yes, cracks in its structure; 
or in the gorgef)us greenness of the emerald, resulting 
from the presence of but a small amount of chromium; 
or in the limpid magniflcence of a pearl, baaed here 
also on irregularities of composition—^are not all these 
as romantic as the conquest by the Normans or the love 
wanderings of Evangeline or the landing of the Pil¬ 
grims? 

We now take leave of our jewels—jewels bom in 
travail of heat, fire and stupendous forces—^jewels 
bom not in a few hours, but in the processes of the 
ages—^jewels born in the recesses of the earth—^jewels 
revealed only by man delving deep into the secret 
places of the world or by the natural disintegration of 
these hidden deposits by the slow action of wind and 
water, heat and cold. 


OBITUARY 


CHARLES WILLIAM WOODWORTH 

Charles William Woodworth,^ entomologist, 

lE, J. Wickson, Bural Press, 102: 363 (front), 

portrait, 1921, E. O. Esaig, ''A History of Entomol¬ 
ogy/' pp- 800-802, portrait, 1931. 


mathematioian, physicist, chemist and ipventor, was 
born at Champaign, Illinois, on April 8,1805, and died 
at his home in Bexkeley, GaLifornia, on Novembeir ^ 
1940. He was educated in the public schools of Hlinois 
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and vra$ graduated from the University of Illinois with 
the B.S 4 degree in 1885 and took the M.S. degree there 
in 1886. During the period 1884-1886 he was assistant 
to S. A. Forbea, and from 1886 to 1888 and from 1900 
to 1901 he studied at Harvard University under H. A. 
Hagen, at that time the leading entomologist of this 
oountiy. In 1888 he was appointed entomologist and 
botanist at the Arkansas Agricultural Experiment Sta¬ 
tion. Due to sucoessive attacks of malaria he left there 
in 1891 to become assistant in entomology at the Uni¬ 
versity of California where he enjoyed the opportunity 
of founding and building uj) the Division of Entomol¬ 
ogy and of participating in the solution of the multi¬ 
tudinous entomological problems of the Agricultural 
Experiment Station in a region entirely new to him. 
Under the leadership of E. W. Hilgard and E. J. 
Wicknon, respective de^ins and directors, he received 
niuch encouragement and 1 mlp and rose to be assistant 
profes.sor of entomology in 1891, assfmiate professor 
in 1904 and professor in 1913. Upon retirement at the 
age of 65 in 1930 he was made emeritus professor of 
entomology. Also in the spring of 1900 he was ap¬ 
pointed lecturer on comparative anatomy at the Hahne¬ 
mann Hospital College of San Francisco, and later in 
1906 be was a ctuididale for the presidency of the 
Mississippi State University. While on sabbatical 
leave in 1918 he was lecturer at the University of 
Nanking and honorary profe.sBor of entomology at the 
National Southeastern University at Nanking, China. 
During this year he also gave public lectures; made a 
mosquito survey over an area of 38 square miles and 
effected a practical control of the mosquitoes for the 
first time in the history of that city; gave courses in 
sericulture and greatly improved the methods of rear¬ 
ing and handling silkworms; taught summer classes; 
and organized the Experiment Station for the College 
of Agriculture and Forestry, which subsequently be¬ 
came a part of the university. He returned to China 
for a period of three years (1921-1924) and during 
that time be organized the Kiongsu Provincial Bureau 
of Entomology; initiated research on the biology and 
control of agricultural insect pests, the housefly and 
4 mosquitoes; and materially aided in the establishment 
and operation of aeveraJ email commercial insecticide 
manufacturing companies of which there was a dearth 
in China. In the words of the president of the Uni¬ 
versity of Nanking, ^*He served China in a magnificent 
way.” In this period also he made a trip around the 
world, one purpose of which was to identify a, collec¬ 
tion of Chinese insects at the British Museum. This 
latter effort was prevented by the loss of the specimens 
thi'ough their being carelessly dropped overboard by 
the sh^p^s crew. Since retiring from the University 
of Califomia^ he had devoted himself to an extremely 
v^ed program at heme and abroad. From 1930-1982 
he waa chief entomologist for the California Spray 


Chemical Company and spent much of Jbis time travels 
ing in South America. He was at Rochester, New 
York, in 1934-1936 and there gave a series of lectures 
on optics to certain members of the Bausch and Lomb 
Optical Company. 

Woodworth came to California at the time when 
there were many new and pressing problems in ento¬ 
mology and a great need for teaching, research and 
practical demonstrations in control, Single-handed he 
set out to do what a hundred or more (mtomologists 
are trying to accomplish at the present time. His 
powers of concentration and his industry and produc¬ 
tiveness can be attributed to an unusually resourceful 
mind, a strong and healthy body and a keen interest in 
his work. He often toiled almost day and night to 
develop an idea, and he usually communicated his 
thoughts to others in order to gain a wider viewpoint 
concerning a problem. During my thirty years' asso¬ 
ciation with him I never saw him angry or heard him 
utter an unkind word. Hia habits indicated a sound 
moral character. He traveled extensively throughout 
California and the United Stales and made a trip to 
Europe in 1901 in addition to the trip around the 
world and the one to South America I have already 
noted, Contacts with farmers he maintained by writ¬ 
ing letters and answering inquiries and determining 
insect specimens; publishing circulars, bulletins and 
reporta; addressing farmers' institutcB and other meet¬ 
ings; and by farm visits; by training students in 
entomology; and by cooperative investigations and 
demonstrations relating to the control of insect pests. 
He had much to do with the early development of the 
manufacture and uses of London purple, Paris green, 
calcium arsenate, acid and basic lead arsenate, calcium 
arsenite, zinc arsenite, lime-sulfur, petroleum oil emul¬ 
sions and sodium and potassium cyanide fumigation. 
To protect the fanners against losses duo to adultera¬ 
tion of Paris green he proposed and drafted the first 
California Insecticide Law in 1906, was largely instru¬ 
mental in securing its passage in 1911 and administered 
the law until July 1, 1923. Entomological campaigns 
which he conducted in California concerned the codling 
moth, the peach twig-borer, citrus insects, grasshop¬ 
pers, citrus white fly eradication, and the proper allow¬ 
ances for tent leakage in HCN fumigation of citrus 
trees. 

He was much interested in theology and belonged to 
the Baptist Church; in prohibition and was a del^ate 
to one of the California state conventions; in chess, 
which he studied mathematically and analyzed 30,000 
games; shorthand, in which he perfected an extensive 
new system; mathematics, concerning which ho wrote 
on logarithms and anti-logarithms and published a 
booklet on “Five-place Are Sines and Cosines for 
Machine Calculation Interpolating to Bight”; physics, 
in which optics interested him for many years and 
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aonoeming whieli he published “Contribution to the 
Optica of the Microscope” in 1919 and “Microscope 
Theory” in 1924; and chemistry, in which he invented 
and patented a new process for the distillation of 
petroleum oils at low temperatures. 

His publications in entomology are very extensive 
and included nearly every field; systematic and eco¬ 
nomic entomology, anatomy, physiology, toxicology, 
ecology, apiculture and sericulture. A few of his most 
outstanding works are: “A List of the Insects of Cali¬ 
fornia” (1903), “Tlie Wing Veins of Insects” (1906), 
“Guide to California Insects” (1913) and “School of 
Fumigation” (1915). He was the first editor and first 
contributor to the University of California Publica¬ 
tions in Entomology. 

He was married to Leanora Stem in 1889, who bore 
him three sons, Lawrence, Harold Evans and Charles 
Edward, and a daughter Elizabeth, all of whom survive 
him. Following the death of his first wife, he was 
married to Bernice Christopher in 1926. The latter 
died in 1930. 

E. 0. Essia 

Univbrbitt of California 


RBCa^T 

Du. T^oiiAS BxrataiRiL Wimme, pipofeaaor of phys¬ 
ics at the University uf BochesteTr died suddenly un 
December 10 at the age of forty-nine years. 

Dr. GIlADWxk KiNOfiLsr Noble, curator of the de^ 
partments of herpetology and experimental biology 
of the American Museum of Natural History, with 
which he had been cxmnected since 1919, died oh De¬ 
cember 9 at the age of forty-six years. 

Du. F. W. Edwarus, since 1937 deputy keeper of 
entomology at the British Muserum (Natural History)^ 
died on November 15 at the age of fifty-one years. 

Dr. Hkinrich Kaysbr, emeritus professor of phys* 
ics of the University of Bonn, known for his work in 
spectroscopy, died on October 14 at the age of eighty- 
seven years. 

Nature reports the death of M. Charks Nordman, 
since 1920 director of the Paris Observatory, on No¬ 
vember 15 at the age of fifty-nine years; of Professor 
Hans Rosenberg, an authority on astronomical pho¬ 
tometry, formerly director of the observatory at 
Istanbul, aged sixty-one years. 




SCIENTIFIC EVENTS 


THE WAR AND THE BRITISH FAUNA' 

It is probably still too early to judge tlie effects of 
the war upon British wild life, for it was not until the 
second or third years of the war of 1914-18, when the 
ealJing-up of older men had more extensively depleted 
the game-keeping profession, that the great increase in 
so-called “vermin,” including rarer species like the wild 
cat and polecat, became of national concern; never¬ 
theless, the present war has speeded up a groat deal of 
this disturbance of wild life by the greater activity at 
home. The most noticeable effects have been an exten¬ 
sion of the range of normally persecuted species like 
the carrioncrow, fox, otter, kestrel, little owl and spar- 
rowhawk and this may be followed by a slower exten¬ 
sion of species like the badger and raven. The use of 
sand-dunes and lonely islands in the coastal defenses 
and of rural parks for training the army has consider¬ 
ably disturbed the nesting haunts or “sanctuaries'^ of 
uncommon species, particularly birds, more so than the 
building of factories in rural areas, and this may have 
a permanent effect in further reducing the nesting 
population of terns, waterfowls and waders. 

On the other hand, the bi'Caking up of estates and 
game preservation is furthering the extension of the 
little owl and the grey squirrel in the north of England. 
As in 1914-18, the rumor has gamed popularity that 
warfare on the Continent has sent rater Continental 
birds to nest in England, notably the avooet in Essex, 

1 From Nature. 


but it is unlikely that the campaign abroad had any 
effect upon the British avi-fauna. Po^ution of rivers 
has again arisen, notably on the Severn, Bristol Aycm, 
and the Derbyshire Derwent, with eonsiderohie loss of 
fi.<i)h life. It yet remains to be seen if the tosebay 
willow-herb will emulate the story of the London 
rocket in spreading over ruined buildings in London 
and other cities; that the poppy will recolonize the 
Flanders area in its former abundance is very likely^ 
for the destruction df buildings has again made 
soil highly calcareous. 

THE HERBARIUM OF THE NSW YORK 
BOTANICAL GARDEN 

Thk herbarium of the New York Botanical Oardeib 
into which the two millinnto spaeimen was inobr^ 
porated at a special ceremony on toe afternoon of 
December 11, is the largest herimrium in the Umtod 
States being operated under a mngds head. The cere¬ 
mony, during which Joseph B. Swan, president of 
Board of Managers of top garden, |iiaCed the Wo miir 
lionth specimen in its niche in toe herbanum, was 
ceded by a program beginning at 3 :80 in 
Museum Building, imd was foUowed at 4: 39 by i 
served in toe new 

In his opening r^arhs, Dr. WRlWn Jy 
difeetoTi bxiefiy deacrib^ toe 
.'done’at toe New 
' 'hid 'Of toe hefbar^^ 
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ol ttpecimena identified every year as a eervice to the 
publie, this work included Bpecial studies of many 
families of plants. 

Other speakers were: Or. H. A. Gleason, assistant 
director and head curator, on “Important Publications 
from the Garden Herbarium”; Dr. H. N. Moldenke, 
associate curator, on “Important Collections in the 
Herbarium”; E. J. Alexander, assistant curator, on the 
“Relation of tlie Herbarium to Horticultural Prog¬ 
ress”; Dr. W. H. Camp, assistant curator, on “The 
Herbarium in Scientific Research,” and Dr. J. H. 
Barnhart, on “The History of the Garden Herbarium.” 
In his address Dr, Barnhart culled attention to the 
circumstance that several parts of the herbarium had 
received special names in commemoration of former 
members of the staff. The first to be so honored was 
Professor L. N. Underwood, who died in January, 
1907. A year later tl»c entire fern collection was offi¬ 
cially designated the “Underwood Fern Herbarium,” 
and a bronse tablet was installed recording the fact. 
In 1934, Mrs. Britton^s work was commemorated in 
the naming of the moss collection the “Elisabeth Ger¬ 
trude Britton Moss Herbarium,” and in the following 
year the general herbarium was designated the “Brit¬ 
ton Herbarium,” in memory of the first director of 
the garden. 

While slightly exceeded by the United States Na¬ 
tional Herbarium in Washington in its specimens of 
flowering plants, the herbarium of the New York 
Botanical Garden ranks first in the country in plants 
of certain regions; for example, the southeastern 
states, the West Indies and Bolivia, and in the flora 
of Asia, it also stands first in mosses and in myxo- 
mycetes {a low order of plants somewhat akin to the 
fungi), and ranks among the first in its collections of 
algae and fungi. 

Altogether, the herbarium contains 1,388,833 speci¬ 
mens of flowering plants and ferns; 177,000 mosses; 
61,400 liverworts; 87,500 algae, and nearly 305,000 
fungi, including lichens, making a total to date of 2,- 
019,000 specimens. The two millionth to be aoccs- 
sioued was a specimen of a rare clematis collected in 
K<>titucky last smnmer by Dr. Gleason, who with John 
Dwyer, a graduate student from Fordham, was mak¬ 
ing an extensive collecting trip through the eastern 
and central states. 

Special studies being carried out at the garden by 
members of the staff are: 

Dr. H. A. Gleason, head curator, is working in the 
Melastomeg, an Amerioun group of nearly 4,000 species, 
a number of which are in greenhouse cultivation. 

Dr. H. N. Moldenke, associate curator, is studying the 
Terbena and Black Mangrove families throughout the 
world, and is also doing research on the plants of the 
Bibie^ the flora of the Watebung Mountains of New 
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Jersey, and on certain arrow poisons used in Bouth 
America. 

Dr. W. H. Gamp, assistant curator, is working on the 
Blueberries and their relatives from the viewpoint of a 
botanist, and is also at present investigating the beeches, 
making special studies of the flowers and of the remnants 
of these trees from past geological ages. 

E. J. Alexander, assistant curator, works on tho flora 
of the Southern States, on the Cacti and other types of 
succulent plants—especially those which the Garden has 
on display in the conservatories. He is responsible for 
tho correct naming of all the plants cultivated at the New 
York Botanical Garden. 

B. A. Krukoff, honorary curator of economic plants, 
devotes his energies to plants of medicinal importance. 

A number of graduate and fellowship students are also 
working on Bpecial plant problems at tho Botanical 
Garden. 

FIFTIETH ANNIVERSARY OF THE INSTI¬ 
TUTE OF EXPERIMENTAL MEDICINE 
IN LENINGRAD 

Db. W. N. Boldtbeff, now of Tucson, Arizona, 
writes to Science calling attention to the fiftieth anni¬ 
versary of the Institute of Experimental Medicine 
which was founded at St. Petersburg by Prince A. P. 
Oldenburg in December, 1890, with the cooperation 
and advice of Louis Pasteur. 

Dr. Boldyreff worked at the institute for many 
years. From the first young scientific men of promise 
were made directors of the separate laboratories. The 
chiefs of departments included 1. P. Pavlov, physi¬ 
ology; M. V. Nezki (a Pole), biochemistry; S. N. Vino- 
gradaki (now vice-director of Pasteur Institute at 
Paris), microbiology; N. V. Uskov, pathological anat¬ 
omy; S. M. Ix>ukianov, pathology; H. J. Gelman, 
veterinary medicine; V. A. Kraiushkin (of the Pasteur 
vaccination against hydrophobia), and N. C. Shulz, 
practical bacteriology. Dr. M. V. Nezki had been a 
professor in tho University of Bern, Switzerland, and 
Dr. S. N. Vinogradski was an associate of Louis 
Pasteur and had discovered the microbe acidifying am¬ 
moniac in the ground. 

The institution worked not only for purely scientific 
purposes, but also for the application of new dis¬ 
coveries to tho needs of every-day life such as the fight 
against different infectious diseases, the invention of 
better methods of disinfection, the elaboration of new 
drugs and methods of treatment of disease, etc. It 
was fully equipped. Much money was given for ex¬ 
perimental work and for the salaries of investigators 
and other employees. The director of the institute 
(the first director was Dr. E. P. Sperk, the special¬ 
ist in syphilology) and all assistants had furnished 
quarters in the building, situated in a beautiful park 
on the edge of the city. There was established also a 
cheap but excellent restaurant for employees. 
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llje iastitate wm attended by many young doetem 
and other scientific workers. Papers were published 
in ita owtt jonmal, Archiues deB Sciences Biologiqtsee 
Ik>& m Eussian and French, and in the beat foreign 
jounials. 

Here Pavlov did all his soientido work and com¬ 
pleted eUusaioal experimento on digestion and condi-* 
tioned reflexes. Many '^ell-known soientiflc men grad^ 
uated from the institution and many papers were pub¬ 
lished, some of Uiem devoted to the discoveries made 
in the institute. A few of those who participated in 
its foundation are still living. Among these are Dr. 
S. N. Vinogradski (Paris) and Dr. V. G. Ushakov 
(Leningrad), who was at that time and later secretary 
of the council of the institute. 

CONFERENCE IN HONOR OF LETA S. 

HOLLINQWORTH 

A Conference on Education for the Gifted in 
honor of the late Professor Leta S. HoUingworih was 
held at Teachers College, Columbia University, on De¬ 
cember 13 and 14. Dr. William F. Russell, dean of 
Teachers College, was honorary chairman of the con¬ 
ference and Dr. Herbert B. Bruner, professor of edu¬ 
cation, was chairman. The introduction to the printed 
program says: *^This Conference on Education for the 
Gifted is held in honor of Leta S. HoUingworth, pro¬ 
fessor of education in Teachers College, whose \m- 
timely death last year brought to a close a brilliant 
career. Our discussions here are designed to promote 
increased activity in the discovery and education of 
the gifted—the task to which she so earnestly devoted 
herself and which she considered of paramount im¬ 
portance in our national life.*' 

Speakers and their subjects at the opening meeting, 
over which Professor Lyman Bryson presided, in¬ 
cluded Dr. Nicholas Mtirray Butler, president of Co¬ 
lumbia University, whoso address was entitled '^The 
Basic Problem,” and Dean William F. Russell, who 
spoke on ‘The Importance df Social Capillarity.” 
They were followed by a presentation of “Major 
Problems Regarding the Gifted”-—The Place of the 
Gifted in Modem Life. In this discussion Lammot 
du Pont spoke from the viewpoint of industry; Spen¬ 
cer Miller, Jr., from the viewpoint of labor, and 
Bishop Francis J. McConnell, from the viewpoint of 
the ministry. Other speakers were Robert L. Thorn¬ 
dike, associate professor of education; Herbert B. 
Bruner, professor of education, and David E. Weg- 
Icin, superintendent of schools, Baltimore, Md. 

Friday afternoon was devoted to seminarB> of which 
there were thirteen as follows: Who is the Gifted 
Childt; What Special Problems Are Encountered by 
the School Administrator in Providing for the Educa¬ 
tion of the Gifted and How May These Problems Be 
Solved f; What Is the Place d£ the Gifted in Modem 


Lifet; Gifted flbeir Ediicational Needa) 

Sduoaiioin of Gifted Pupils In Seoondaqr Sdioohs; 
How Can We Best llduoate Teachers for Work iirith 
Gifted Ghildrenf; What Are the Physicel and Mental 
Health Problems of the Gifted and How Can They 
Best Be MetT; Home Guidance of the Gifted CS^d; 
How Can We Release the Creative Enmgies and De¬ 
velop the Creative Capacities of the Talented Gifted 
Childt; Research Problems in the Study of Gifted 
Children; How Do the Intellectually Gifted Evaloaie 
Their Own Educational Experiences f; What Provi^ 
sioa Should Be Made for the Education of Gifted 
Persons at the College Level t; How Should a School 
Be Organised to Provide for the Moat Effective Edu¬ 
cation of the Gifted t 

At the evening session on Friday, presided over by 
Dr. Artlmr I. Gates, professor of education,, Professor 
Rudolph Pintner gave an address on “Superior Abil¬ 
ity,” and Dr. Edward L. Thorndike, professor emer¬ 
itus, spoke on “Gifted Children in Cities and Towns.” 

There was a display of books and miseellaneoua 
work of gifted children from various schools and of 
testing materials and cumulative records, and demon¬ 
strations of tests on children of superior intelligenoe 
and a presentation of motion pictures taken by Dr. 
HoUingworth, showing the work in the Speyer School. 

THE JOSIAH WILLARD GIBBS LECTURES 
OF THE AMERICAN MATHEMATICAL 
SOCIETY 

At the meeting of the Amerioan Mathematical 
Society held at Vassar CoUege in September^ 1S23, a 
resolution was adopted sanctioning the establishment 
of an honorary lectureship to be biown as the ttosiah 
Willard Gibbs liootureship. The first lecture given un^ 
der these auspices was on February 29, 192^ fiy Pro¬ 
fessor M. I. Pupin, of Colombia University, on the 
subject, “Coordinatimi.” Professor Veblen was then 
president of the society, and the purpose of the lec- 
ture^ip can perhaps best be summed up hy quoting 
from bis remarks m introducing the speaker. 

In instituting the WUlaxd Gibbs Lectures, the American 
Mathematical 'Society has recogniaed the dual character 
of mathematics. On the one hand, mathcmaties is One ^ 
the eesential emanations of the hunum spirit,—a tidjkg to 
be valued in and for itself, like art or poetry. Gfflbs 
made notable contributions to this aide of mathematics in 
his work on vector analysis and mult^ic idgc^rr^ 

On the other hand, mathematks is the htmda^dsh and 
helper of the other sdeaces, both in thdi most abstraet 
generalisatinne and In umst COncnete j^iCatl^ 
industry^ In this field may W deserit^ 
transcendental,^--evea If we tMak only cf hiS in 
themodyaamies. His paper Mdin Equil^ 
Heterogeneous BUbstnnces^' k one of ilm foondbati^ 

. stoiiM' of . , ’ V 
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iwiijhiimft dt eomeAhiiig thkt mre Jt4ar they some* 
f0tistsktoe of ^ otitedda worR Xt i« 
^aIpxaUj Itofied that the^ wiU rmind the outelde world that 
mathewBitttiea is >% going ecmeernf—«ot a pedantic exereiee 
for ^ tomaht of school bpys, but a living organism 
growing larger and stronger each year. 

Sitiee tills first leottire by Professor Pupin, the fol¬ 
lowing soientific men have accepted the invitation of 
the ^ciety to speak under tiie auspices of this lecture¬ 
ship: 

Bobert Henderson: Life Insurance as a Social Service and 
as a Mathematical Problem. 

James Pierpont; Some Modem Views of Space. 

H. B. WilBams: Ifathematica and the Biological Sciences. 
B. W. Brown; Besonanoe in the Solar System. 

G. H. Hardy; An Introduction to the Theory of Numbers. 
Irving Fisher: The Application of Mathematies to the 
Social Sciences. 


B. Wilsoa: Beminiscenees of Qibbs aa a Student and 
Oolleagtte. 

P. W. Bridgman; Statistical Mechanics and the Second 
Xiaw of Thermodynamics. 

H. Q. TolHiaii; Thermodynmnlcs and Relativity. 

Albert Binstein: An Elementary Proof Concerning the 
Equivalence of Mass and Energy. 

Vanneyar Bush: Instrumental Analysis. 

H. N. Russell: Model Stars. 

0. A. Kraus: The Present Status of the Theory of 
Bleetrolytes. 

Theodore von Kdrm&n: The Engineer Grappling with 
NoB’linear Problems. 

The next lecture will be given by Professor Bewail 
Wright, of the department of biology of the University 
of Chicago, at the time of the eummer meeting of the 
society and the Mathematical Association of America 
to be held at the University of Chicago next September. 


SCIENTIFIC NOTES AND NEWS 


At the annual dinner of the Geological Society of 
America to be held in Austin, Tetas, on Decembm* 27, 
the Penrose Medal will be presented to Dr. N. H. 
Barton, consulting geologist, who from 1886 until his 
retirement in 1936 was geologist of the U. S. Geo¬ 
logical Survey. 

Dr. T. Haider Goopspiqsd, professor of botany and 
director of the botanical gardens of the University of 
California, has been elected a foreign correspondent 
of the Argentine Scientific Society. 

G. W4 MJ«e DiTTMAg, professor emeritus of tine Col- 
• lege of Dentistiy of the University of IHinois, will be 
tiie gu^t of honor at a banquet to be held at the Lake 
Shore Club of Chicago on February 15. Dr. Dittmar 
u a past president of the American Dental Association. 
& retired from active teaehing last September. 

Tk» honorary fellowship of the Canadian Public 
Health ABSodation baa been conferred on Dr. E. W. 
Montgomery, emeritus profeeaor of medicine at the 
University of Manitoba, formerly Minister of Health 
^01)4 I^blic Welfare of Province of Manitoba, and 
on Dr. J. M Ulrich, Minister of Public Health and 
Bcovinoial Secretary of the Province of Saskatchewan. 

Da. S. WfflSS, professor of dinioal derma- 

Itolcigy pf ihe^^^S of Medicine of Washington Uni- 
LouiB, was elected at the Chicago meeting 
4xofl(rican Academy of Dermatology 

aiinual toeetihg of tite American 
whiA was held in Louis- 
Sfpvwbw M to 15, in conjunction 
^ of the Bcmtii^ Medical 


Association, the following ofllcers were elected; PreH- 
dent, Thomas T. Mackie, New York Cityj President- 
elect, Ernest Carroll Faust, New Orleans, Louisiana; 
Vioe-preeident, Fred L. Soper, Rio de Janeiro, Brasil; 
Seeteictry-Tremirer for three years, E. Harold Hin- 
man, Wilson Dam, Ala.; Editor for three years, Col¬ 
onel Charles F. Craig, San Antonio, Texas; Councilors 
for four years, R. E. Dyer, Washington, D. C., and 
T. J. LeBlanc, Cincinnati; Member of the editorial 
hoard for five years, John F. Kessel, Los Angeles, 
Calif. 

R. E. Zxmmbrman, vice-president of the United 
States Steel Corporation, was elected president of the 
American Standards Association at the annual lunch¬ 
eon meeting held on December 11 at the Hotel Astor, 
New York City. Mr. Zimmerman has served as vice- 
president of tlie association since 1638, and has been a 
member of the Board of Directors since 1937, when 
he was nominated for membership by the AmericaU 
Iron and Steel Institute. He will succeed Edmund A. 
Prentis, of the firm of Spencer, White and Prentia, 
who has served as president of the association for the 
past two years. R. P. Anderson, of the American 
Petroleum Institute, was reelected chairman of the 
council, which is in charge of the technical work of 
(he attsociation. 

Da. Jahus L. BRAEsazaLD, professor of biology 
ai|^ h^ of the department at Howard College, wiS 
eoimplete his second term as president of the Alabama 
7!ubemdoBis Association at the annud meeting to be 
h44 dm January 23. During Dr. Brakd^ld’s admm-^ 
ktratiuR local county and municipal organisations for 
ti^ fi4i;x^ tuberculosis have been lonued 
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in more than sixty of the sixty-seven counties of Ala¬ 
bama. 

Db. Ebio T. B. GbosS; formerly lecturer in the 
School of Electrical Engineering of the Institute of 
Technology in Vienna and head of the engineering 
division of the Central Station Department of the 
Union Electric and Manufacturing Company in 
Vienna, has been appointed Westinghouse research 
associate in the School of Electrical Engineering at 
Cornell University. 

Db. W. L. H. Duckworth, master of Jesus College, 
Cambridge, has retired from the readership in human 
anatomy after twenty years in that office; Dr. G. S. 
Graham-Smith has retired from the readership in 
preventive medicine. 

Dr. John B. Bakrr, for the past six years assistant 
professor of mechanical engineering at the Drexel In¬ 
stitute of Technology, Philadelphia, has a year’s leave 
of absence to become instructor for the Engineer 
Organized Reserves. His headquarters will be at the 
First Military Area, Customs House, Philadelphia, 
where he will be in cbaige of the training, assignments, 
transfer and procurement of engineer reserve officers. 

Thu Rockefeller Foundation has made a grant to 
aid a five-year program of research in the genetics of 
plant growth under tlie direction of Dr, Donald F. 
Jones, geneticist at the Agricultural Experiment Sta¬ 
tion at New Haven. 

The Committee on Scientific Research of the Amer¬ 
ican Medical Association has awarded to Dr. Arthur 
C. Allen, of the Mount Sinai Hospital, New York City, 
a grant for the study of the effect of certain drugs on 
the vegetations of experimental bacterial endocarditis. 

The London Times reports that Sir George Chrystal, 
secretary of the British Ministry of Health, is retiring 
on reaching the age limit. Sir John Maude, deputy- 
secretary, has been appointed Ao succeed him, and 
A. N. Rucker has been made deputy-secretary. Sir 
Arthur MacNalty, chief medical officer of the Ministry 
of Health and of the Board of Education, also is retir¬ 
ing on reaching the age limit. The Minister of Health 
and the president of the Board of Education have re¬ 
spectively appointed Sir Wilson Jameson to be chief 
medical officer of the Ministry of the board. Sir Wil¬ 
son Jameson is relinquishing the post of medical officer 
to the Secretary of State for the Colonies, He is also 
relinquishing the post of dean of the London School of 
Hygiene and Tropical Medicine and professor of pub¬ 
lic health in the University of London. 

The British Ministiy of Food announces that the 
Flour (Vitaminisation) Advisory Committee, which 
was recently appointed, will have the assistance in its 
official capacities of Professor D. S. M. Watson, of the 


Scientific Sub-Committee of the Food Policy Com* 
mittee of the Cabinet; of P. N, R. Butcher, of the 
Ministry of Health, and of the following officers of 
the’ Ministry of Food: Sir Norman Vernon, director 
of fiour milling; Professor J. C. Drummond, scientific 
adviser; Dr. T. Moran, deputy scientific adviser, and 
Mr. J. H. Pillmau, manager for imported flour. 

Dr. Walter L. Bierriko, president, and Dr. J. J. 
Moore, secretary, of the Alpha Omega Alpha honorary 
medical fraternity, participated in the installation of 
a chapter of this fraternity at the Medical College of 
Virginia on December 4. 

Db. Noel Paul Hudson, professor of bacteriology 
at the Ohio State University College of Medicine, has 
a year’s leave of absence to join the health commission 
of the Rockefeller Foundation working in France. 
With other members of the commission Dr. Hudson 
left late in October. He had previously served with 
the International Health Division of the Rockefeller 
Foundation. 

Db. Peyton Roue, a member of the Rockefeller In¬ 
stitute for Medical Research, on December 6 and 9 
delivered the William Henry Welch Lectures at the 
Blumenthal Auditorium of the Mount Sinai Hospital 
of New York. 

Dr. Selig Hroht, professor of biophysics at Co¬ 
lumbia University, lectured on December 6 at a meet¬ 
ing of the Rochester Chapter of Sigma Xi at the Uni¬ 
versity of Rochester on ‘*The Chemistry of Vision.” 

Dr. Firman E. Bear, head of the department of 
soils and crops of Rutgers University, spoke at the 
New York Botanical Garden on December 10 on 
^Plants and the Course of Civilization.” 

Jambs Stokley, editor in astronomy for Science 
Service, lectured at the Cosmos Club, Washington, 
D. C., on December 9. The title of his lecture was 
^‘Roaming the Heavens.” 

The Huxley Memorial Lecture of the Royal An¬ 
thropological Institute, London, was delivered by 
J. E. Peake on November 26. He spoke on “The 
Study of Prehistoric Times.” 

At the December meeting of the American Acad¬ 
emy of Arts and Sciences, three papers were pre¬ 
sented from the Harvard Astronomical Observatory. 
Fletcher G. Watson spoke on “The Approaching 
Comet”; James G. Baker on “Trends in Astronomical 
Optics,” and Donald H. Menzel on “Motions in the 
Solar Atmosphere,” showing moving pictures of the 
solar prominence^ as photographed on the Pk du 
Midi by Dr. Bernard Lyot, of Paris. 

At the annual meeting of the Gedogied Soeiely of 
America, to held at Ansrii^ Tex^, on December 211^ 
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27 and 28, the address of the retiring president, Dr. 
Eliot Blaokwelder, professor and head of the depart^ 
ment of geok^ at Stanford University, will be given 
on the evening of December 26, the title being **Science 
and Human Prospecta” Meeting with the Geological 
Society of America are the Paleontological Society and 
tne Mineralogical Society of America. The address of 
the retiring president of the Paleontological Society 
will be given on the morning of December 26, by Dr. 
Carl 0. Dunbar, professor of paleontology and stra¬ 
tigraphy and curator of the Peabody Museum of Yale 
University, the title of his address being ^‘The Per¬ 
mian Faunas: A study in Facies.The address of 
the retiring president of the Mineralogical Sociefy of 
America by Dr. W. F. Foshag, curator of the U. S. 
National Museum, will be given on the morning of 
December 27 on “Problems in the Study of Meteorites.'^ 

The Academy Conference of the American Associa¬ 
tion for the Advancement of Science will meet at the 
Bellevue-Stratford Hotel, Philadelphia, at 3 p.m. on 
December 27. The conference is composed of (a) the 
representatives of the affiliated academies of science 
(one from each academy) in the Council of the As.so- 
oiation and (b) the members of the Executive Com¬ 
mittee. The Academy Conference welcomes the atten¬ 
dance of those interested in the relations between the 
academies and the association. The pn>gram will con¬ 
sist of two principal papers which will be followed by 
informal discussion: “Methods of Bringing the Acad¬ 
emy into Closer Relationships with Other Organiza¬ 
tions,” by Dr. P. D. Strausbaugh, West Virginia Acad¬ 
emy of Science, and “Long Range Planning for the 
State Academies of Science," by Dr. W. F. Rudd, Vir¬ 
ginia Academy of Science. The conference will be 
followed at 6 P.K. by the annual academy dinner to 
the members of the conference. 

The council of Scientific Societies of Western New 
York held its first annual scientific symposium on 
November 23. A laige number of technical papers 
were presented at the afternoon sessions, and in the 
evening Dr. C. J. Phillips, of the Corning Glass Com¬ 
pany, gave a lecture with demonstrations entitled 
“Modem Miracles in Glass.” The purpose of the 
council is stated to be “To afford scientists in Western 
New York an opportunity to meet one another, to 


publicly present the results of their original research 
and to permanently record these results through pub¬ 
lication." Officers of the council are President, Irving 
G. Reimann; First Vice-president, A. H. Bennett; 
Second Vice-president, Oscar W. Richards; Secretary- 
trecmirer, Harold D. Mitehell. Member organizations 
are the Amateur Telescope Makers and Observers; the 
Aquarium, Botanical, Conefaological, Geological, Micro¬ 
scopical and Mycoiogical and Bryological Sections of 
the Buffalo Society of Natural Sciences; the Buffalo 
Ornithological Society; the Buffalo Section of Ihe 
American Association of Civil Engineers; the Buffalo 
Zoo; Canisius College Chemistry, Mendel, Strohaver 
Science, High-sohool Science, Roosevelt Field, Allegany 
Field and Trail, and Science Museum Photographic 
Clubs; the Mathieson Alkali Works, Inc., Niagara 
Falls, N. Y.; the Nature Sanctuary Society of Western 
New York; Pratt and Lambert, Inc., and the Spencer 
Lens Company. 

The Plant Hormone Laboratory at Connecticut 
College, New London, will be open from June 23 to 
August 16, 1941, to adequately prepared graduate 
students and others wishing to carry on plant hormone 
research. Special arrangements may be made for 
shorter periods of investigation. The summer pro¬ 
gram will consist of laboratory research and seminars. 
Dr. G. S. Avery, Jr., Dr. J. Berger, biochemist, and 
other members of the staff will be available as consul¬ 
tants. Board and lodging may be obtained at the 
C/ollego Inn, located nearby. Several fellowships of 
$100 to $150 each are available, and investigators 
holding these fellowships will not be recjuired to pay 
the $15 laboratory fee. Application blanks and 
further information may be obtained by addressing 
Professor George S. Avery, Jr., of the department of 
botany. Wherever possible a preliminary plan for 
the proposed summer's work should be submitted. 

The Donald R. Dickey Collection and Library of 
Vertebrate Zoology, valued at more than $100,600, 
have been given by Mrs. Florence V. V, Dickey, of 
Ojai, Calif., to the University of California at Los 
Angeles. The collection contains more than 50,000 
specimens of birds and mammals, a library of ap¬ 
proximately 10,000 volumes, a small bird egg collec¬ 
tion, a photographic oollection and miBcellaneous 
items. 


DISCUSSION 


THB SLSBP OP CANARIES 

Tbiibe canaries live uncaged in the laboratory, range 
in age frwn «ix months to nineteen years, and I have 
coneidemble opportunity to watch their sleep. Some 
nigbt after night on the same spot. This spot 
preoise. A blind male during a year 
A seventeen inches from the end of 


a cabinet, to reach which he had to fly through a 
fairly encumbered 20 x 20 room, and accomplished this 
usually without mishap. He would not land exactly 
on the spot, but often surprisingly near, then care¬ 
fully edge toward it, seem testis till he had arrived. 
When such a spot has been held a long time, in the in¬ 
stance of one bird for seven years, usurpers promptly 
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are driven and you have the feeling that ^^right’^ 
weights the contest, eo that a larger bird may appear 
not to have the ^^courage^' of its full strength* The 
moat remarkable example of insistence on a place be> 
gan with a female who all her life occupied the 
transom rod over the laboratory door, bad that rod 
taken by her mate on the night of her death, and 
though the rod has since been occupied by three birds, 
the occupant each time was of the same blood line* 
There is, on the contrary, the rarer individual who 
dianges place as the season changes. An elderly 
female in the spring of the year sleeps on a high 
perch where most of the birds sleep, in early summer 
sleeps in the path of a draft from the door, on the 
hottest summer nights sleeps directly in an open 
screened window, in autumn moves back to the high 
perd), and with the coming of winter chooses a branch 
of a dead tree that stands close by the laboratory 
radiator. 

The mating season here is roughly from February 
to June* During it the birds are apt to go straight 
from their activity to their roosts, but the rest of the 
year, especially on hot days, there will be one or more 
preliminary gatherings that include sometimes every 
bird* A gathering may lost as long as twenty min* 
utes* The birds stand near together, one preens its 
feathers, one pecks, one pipes, several may fight, there 
may be some ichanging of places, or two may let their 
bills just touch and hold their bodies as quiet as 
statues. Bipod relations are apt to keep close—^the 
crested, the cinnamon, the striped, the white. 
tween gatherings there may be eating. What breaks 
up a gathering is usually some small disturbance that 
excites one bird to fly, the others following, all pres* 
ently grouped in a new place. Where and in what 
number they gathered you can tell afterward by the 
solid drippings, like milestones. 

The birds sleep in one of four general positions* 
In the first j>osition, either thd^right or the loft leg 
is drawn up, usually the same leg night after night, 
the bill and face tutdeed under the blanket of feathers 
at the top of tiie wing* I have known a winter ni^t 
when every bird slept so. In the second position, the 
head is not turned round, merely drawn in midway 
between the two wings, so that the bird lodka bunch* 
backed, never many birds sleeping in that poeition, 
and it is more apt to oocur where the perch is low 
and when there is restlessness in the envirbument. In 
the third position, and this is strangest, nedc is 
freely extended and so relaxed that the weight of the 
head drops it, either repeatedly like a dosing man's 
in a streetcar, or slowly tin the bill tests ou the perch, 
or sinks even lower, both feet timn down—this an ii^ 
frequent podtion except on hot nights whoi it may 
be more eomfort^^ the head and ne^ 

covered, or in old and frail blt^ wlm may deep that 


way because it lelM strong to twist ari’tihd tfah 
heavy head and tuck it under. In Ihe fOtorth pc^ 
the bird eteeps resting on its abdomen, the breathii^ 
then heaving the bod^, the position ttstutBy meaning 
bad heart or bad feet* 

The act of falling asleep occurs in One of two ways. 
In the first the bird turns its bead, closes its eyes, im¬ 
mediately or after a brief delay tucks its face and 
bill under the feathers. In the second it holds the 
head and body utterly still, the eyes wide open, the 
left fixed apparently on one point in space, the right 
on another, staring, till abruptly the eyes close and 
the bird falls asleep, or till the bird rouses, shakes 
itself and tucks under its head. The staring is note¬ 
worthy. It may last a long time. I have seen as 
many as six birds at various angles, close together, 
the whole group not by the slightest change the group 
shape in more than an hour, like an exemplary con¬ 
gregation in a church. An occasional bird apparently 
sleeps with its eyes open, for I have repeatedly moved 
my finger the whole way up to one and it did not 
start off. 

Sleep is no more an undisturbed process with 
canaries than with us. There arc light sleepers, 
heavy sleepers, one who never stirs, several who fall 
off their perches, one who falls off every night----re- 
snmes its sleep right on the spot where it fell. Often 
a bird wakes just a)ougb to defecate. A certain big 
Norwich slept straight through the Toscanini concaix 
coming over the radio on Saturday nights, and in the 
mating season the tired females also slept 
the concerts, but, except for these, eveiywhere in 
nearly dark heights of the laboratory you saw the 
wide-awake listening heads. The birds deep Omn* 
monly with their backs to where the moming light 
will enter. Host are roused by a fladi lamp even 
when their heads are tucked in* The way an indi¬ 
vidual may move in its sle^, or way it may occa^ 
sionally ^^utteri' in the toiddle of the night, Sug¬ 
gests that its tiny brain, like outs, may be working 
when it should be at rest* 

Gnsrav 

ITwivimeiTY OF OnvoinKAVt 

TWO FACTORS OF FOS8Z8LB ZHFOKTAlfCS 

IN RELATION TO THB STIOLOOY ANO 
TBBATMBNT OF DENTAL CARXl^l 
AND OTBES DENTAL DISEASSS 

In has long been kuoFh Hiat smne of ike biutteisi 
which grow on toofih sorfhoea have the power to fer- 
mxd oarbohydxates to acids which deeiddf^ teeOi 
dentid or tonlh 
in ito pH of bacta^ 

to as low m,. 4*1 has 1^4 to 




ui||| Uie bigeition of ^ortam earbabydrates.’ However, 
ibe pH of tbeae ^^plaquei^’’ waa found to rise to nor- 
10^ (6*0 to 7*0) witbin 20 to 60 minutes* Previously, 
tbe saliva bm been tbouipht to neutralise the acid 
^'plaques^ on tooth axirfaces by virtue of the buffers 
it eontains vdien secreted from the salivary glands. 

Jfow, however, it has been discovered that in addition 
to the secreted buffers, the urea in saliva is converted 
to ammomum carbonate, locally cm the tooth surface by 
ahe action of certain urease-containing bacteria (such 
as staphylococcus albus and aureus) which grow on 
the tooth surface in the bacterial ^^plaque/’ This 
ammonium carbonate neutralises some of the acids 
which mig^t otherwise produce caries activity. The 
urease is present in the bacteria as an endo-enzyme, 
and is not dissolved in the saliva. Some mouth bac¬ 
teria, sueL as certain strains of lactobacilli, have been 
found to contain no appreciable urease; thus these 
bacteria not only increase caries activity by the fer¬ 
mentation of carbohydrates to lactic acid, hut they also 
fail to retard caries activity by the conversion of urea 
to ammonium carbonate. 

The pH of bacterial material on tooth surfaces and 
in cavities has been found to rise as high as 8.5 follow¬ 
ing rinsing the mouth with a carbamide (synthetic 
urea) solution. Calcium phosphate tends to be de¬ 
posited on the tooth from the saliva instead of being 
dissolved from the tooth at this pH (8.5). Solutions 
of carbamide, used in conjunction with a tooth brush, 
have been found to be effective in cleaning teeth, and 
clinical observations have indicated that the treatment 
may be of value in some eases of gingivitis and pyor- 
, rhea* 

Long-term studies of patients with caries and other 
dental diseases are now being conducted (1) using 
ccHTupounds containing carbamide as a dentifrice or 
mouth wi^; (2) by inoculating the mouth with non- 
pathqgenio urease-oontaining bacteria; and (3) by a 
eombmation of the two agents. These studies promise 
to shed neiv light on the causation and prevention of 
caries and to fumi^ a new treatment for gingivid and 
periodontal diseases. 

^ ^ Eobbbt M. Stbphan 

OoLmtoB or psi^TiBraT, 

UMtvimsiTV or loimoxs 

S^IFICAMCS m 0¥S9EMIMAT£D METAL- 
Lie etlLFHIHES IN SBDIMEN- 
TAfeY ROCKS 

a reoent issue of Soauroe (September 20, X940) 
referi ^ presenoe of small amounts 
iff Missiasippian and Penn- 

Ohio imd suggests that "these oo- 
3^ hays some valhe to students interested 

Am. DmUA jtsn., Vol. 87, 


in the theories of the origin of sphalerite and galena 
ores such as those of the upper Mississippi YaUeiy.'’ 

In an article entitled "The Qeodes of the Keolmk 
Beda,’^ published in 1916,^ the writer pointed out the 
existence of sphalerite, chalcopyrito and ev^ of mil- 
lerite (KiS) in geodes at certain stratigraphic hori¬ 
zons of Mississlppian age in southeastern Iowa and 
adjacent areas in Illinois and Missouri. The text con¬ 
tains the statement that the occurrences "promise to 
throw some light upon the origin of more important 
deposits of these minerals in sedimentary rocks show¬ 
ing no signs of igneous influence.’’ 

This note is not intended to detract from Yer Steeg’a 
contribution but rather to supplement his remarks and 
to call attention again to the possible signifleanoe of 
such information in connection with the problem of 
origin of the Mississippi Yalley lead and zinc ores. 

F. M. Van Tuyl 

Colorado School or Minks 

VITAMIN STUDY AT THE UNIVERSITY 
OF TEXAS 

Through the generosity of the Clayton Foundation 
of Houston, we have recently been able to expand our 
research program under the designation of the Bio¬ 
chemical Institute. Work already under way is being 
supported by the Rockefeller Foundation and the 
University of Texas. 

Members of our research staff have pioneered in the 
publication of microbiological methods for the determi¬ 
nation of riboflavin, pantothenic acid and biotin (vita¬ 
min H). Alternate methods for these and similar 
assay methods for other vitamins have already been 
devised or are in process of development. 

In the expanded program it is planned, in addition 
to continuing investigations in progress, to apply these 
methods to the study and assay of animal tissues of 
numerous types, including embryonic tissues and 
tumors. The relationship of these results to the prob¬ 
lems of metabolism will doubtless be complicated, and 
wo do not believe anything short of a thorough study 
can results which are signifleant and capable eff 
interpretation. We are fortunate in being in a posi¬ 
tion to carry out such an extended study. 

Recently added members of the full-time staff in* 
elude Dr. Alfred Taylor, research biologist; Dr. Max^ 
well A. Pollack, research chemist; Misses Ernestine 
Quaries, Margaret Jane Hofer and Juanita Thacker, 
technical assistants* Additional appointments will be 
made as the work progresses. 

RoOSa J. WlLLlAlCS 

ilNiVKBsmr or Tmua 

THE QUININE INDUSTRY 

SxKds ^6 invasiem of Holland on May 16, thfire 
have been pcxiiistent ran^ of Kazi attempts to intm:'* 

t /car. (4) 42: di-42,1916. 
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fere with the Dutch quinine industry. The actual facts 
appear to warrant the following statement. 

Heretofore Amsterdam has been the headquarters of 
an industry which has assured the supply of this world¬ 
wide remedy tor malaria. By royal decree the manage- 
mont of this quinine industry was transferred to 
Bandoeng^ Java, on May 14, 1940. 

We have been warned, although the warning was 
scarcely necessary, to have no communication with 
our former associates in Amsterdam for fear such 
correspondence might be diverted to Nazi ends. 

Java is now the center of the world's quinine indus¬ 
try, where ample production is assured of both cin¬ 
chona bark and manufactured quinine. The latter is 


produced at the Bandoengsdm Kininefabriek, the larg¬ 
est quinine factory in existence. There is thus no 
danger of a quinine shortage anywhere in the world. 

lie quinine industry, now centralized in the Nether¬ 
lands East Indies, is completely Dutch and completely 
determined that Holland's plight shall not be turned to 
Nazi advantage. That attitude also actuates those con¬ 
nected either with the sale of Dutch quinine here or 
with the research and educational program of that 
industry. 

Normak Tatlob, 
Director 

Cinchona Products Institute, Ino., 

New York, N. Y. 


SCIENTIFIC BOOKS 


REGIONAL PHYSIOGRAPHY 

The Physiographic Provinces of North America. By 
Wallace W. Atwood, xvi + 536 pp. 281 figures 
with large-scale map of the land forms of the United 
States. Boston: Ginn and Company. 1940. $4.80. 

The National Geographic Society in 1895 published 
ten Monographs by Powell (3), Shaler, Eussell, WU- 
Us, Hayes, Diller, Davis and Gilbert, One year later 
these were bound together and published by the Ameri¬ 
can Book Company under the title ‘^The Physiography 
of the United States.” In 1898, Ginn and Company 
published ^Thysical Geography,” an elementary text 
by William Morris Davis. Thus was launched the 
modem science of geomorphology and of the regional 
study of the physiography of the United States. 

Davis's “Physical Geogi'aphy” was written with the 
belief that the work of rivers and streams could be 
taught effectively to students in elementary grades. 
Hia book had wide popularity, but later texts were so 
elaborated that tliey could be taught adequately only 
by specially trained teachers. Tflis fact and the com¬ 
petition of general science has lost to physiography a 
distinct field in elementary education. As a separate 
science it finds but a precarious footing at the univer¬ 
sity level. 

However, the interest in regional physiography has 
grown through the years and a number of college 
teachers have prepared notes for courses in this field. 
A recent count showed that thirty-seven universities 
list such regional studies, although there is no general 
agreement as to just what should be covered or where 
the course should be placed, either by the geologist 
or the geographer. 

Bowman's ^e text, “Forest Physiography,” 1911, 
was written to serve as a background for Yale stu¬ 
dents in forestry. N. ML Penneman's classic report to 
Association of American Geographers, “Physio¬ 


graphic Divisions of the United States,” appeared in 
final form in 1928. His “Physiography of the Western 
United States,” 1931, and “Physiography of the East¬ 
ern United States,” 1938, both volumes technical and 
encyclopedic in character, are indispensable for ad¬ 
vanced and graduate work. Loomis's brief but inter¬ 
esting elementary text, “Physiography of the United 
States,” was published in 1937. Thus the scope and 
field of service for any new text in regional physiogra¬ 
phy becomes a matter of concern, since its wide use 
will type the training of geologists and geographers. 

Dr. Atwood's new text, “The Physiographic Pro¬ 
vinces of North America,” 1940, is the embodiment 
of his favorite course as a teacher of physiography in 
Chicago, Harvard and Clark Universities, and he has 
brought to the volume his genius for making teaching 
books, so often shown in the field of geography. -Ginn 
and Company has turned out a fine example of book 
making. The volume has a color plate and colored 
maps and in a pocket a large-scale (25 x 40 inches) 
map of land forms of the United States by Erwin 
Raisz. 

The text assumes an elementary knowledge of geol¬ 
ogy as a prerequisite, but it is not overburdened with 
technical terms. It presents the physiographic pro¬ 
vinces of North America as the broad basic background 
for further soientifio studies either in geography or 
geology. It will be read with interest by oIJ who wish 
to understand the influence of the physical environ¬ 
ment upon the history, life and development of the 
people of North America. 

Beginning with a disousaion of the regional idea in 
geography, the chapters follow oonsecutively and from 
east to west: the Atlantic and Gulf Coastal Plain; the 
Appalachian Highlands, New England, Acadian and 
Southwestern Divisions; The lAtiuentian Upland; 
Central Iiowlands; Interior Highlands; Great Plains; 
Rocky Mountains; Cordilleron Flateaus; and pacific 
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:A list o£ tq|>ographiti maps 

to be ooasiilto4 is plaeed at the end of eaeh 4^apter, 
togetiber with selected references for additional read- 
iSigv A laboratory manual to accompany the volume is 
in pis^airatian* 

As would be espeeted from Dr* Atwood’s long study 
of the regioni one of the most important chapters of 
the bo<^ is that on the Rooky Mountains. Hero he 
presents again his belief in the essential unity and 
late development of the “Rocky Mountain peneplain.” 
While‘rightly emphasising the opportunities for the 
su)>erunposition of rivers from plains of basin fiiHng, 
as an origin for many canyons in the Rockies, he does 
not exclude the older idea of antecedent streams for 
some of the gorges. 

The volume is a modernized tex:t in which tlie land¬ 
scape is often described as seen from the air, and it is 
illustrated with superb pictures, especially those taken 
from aeroplane by Dr. Barnum Brown over the West¬ 
ern United States and by Bradford Washburn in 
Alaska. Peihaps the most effective teaching device of 
the book, however, is the number of strip structure- 
Burfaoe diagrams, executed by Dr. Raiaz, illustrating 
cross sections of the physiography of the various pro¬ 
vinces. With but few lines, surface and underlying 
structures are surprisingly well indicated. 

Dr. Atwood’s volume is an excellent teaching book 
and it should expand the number of students and of 
courses offered in the basic study of the physiographic 
regions of the North American Continent. 

Ellis W. Shuler 
Bouthben MxTHomsT Ukivrhsxty 

PLANT PHYSIOLOGY 

Plane Physiol&gy, By Bernard S. Meter and Donald 
B. Anos» 90K. New York: D. Van Nostrand Com¬ 
pany, Inc. 193d. $4.60, 

This book is undoubtedly the outgrowth of a rich 
experience in teaching of plant physiology at two 
prominoDit American universities and must be classed 
among the best of the text-books dealing with the 
various phases of this subject. The thiHy-seven chap- 
lere of the book are arranged in logical sequence. 
BrOminhnee has been given in the first few chapters to 
U diacosgton of the important properties of soIutioxiB 
and cdloidol systems and thus at the outset providing 
student with a fundamental background for a bet¬ 
ter fm^n^itaiinding of the biological processes involved 


m the complex living system. Although no attempt is 
made to discriminate sharply between the purely physi¬ 
cal and the purely chemical characteristics of the sub¬ 
ject-matter, the first eighteen chapters deal primarily 
with the physical phases of plant processes, while the 
following fourteen chapters are devoted largely to the 
factors and principles involved in the chemical aspects 
of plant life. The last five chapters, which deal with 
the factors involved in growth and movement, are 
rather brief (perhaps too brief) but naay be adequate 
for the purpose intended. The discussion questions, 
suggestions for collateral reading and selected bibliog¬ 
raphies at the ends of the several chapters have been 
selected wdth discrimination and if properly used 
should develop in the student accurate reasoning, a 
keen perception of principles involved in physico¬ 
chemical processes and an understanding and appre¬ 
ciation of plant physiological material in general. 
The text material presented is based almost exclusively 
upon data selected from original sources, and in this 
a prominent place is given to the discussion of modern 
developments in plant physiology, without, however, 
neglecting the older concepts. The book is thoniughly 
up-to-date, but not particularly historical in its em- 
pliasis, a feature which, w^ben the book is used as a 
class text, affords the instructor excellent opportunity 
to enrich the discussion of the subjects presented by 
amplifying the authors’ presentation. The text mate¬ 
rial is presented in a manner so clear and definite that 
a minimum of efforts is required to understand the 
authors’ meaning, which is never in doubt, A strong 
feature of this book, as a college text, is a minimum 
of controversial material and the honest attempt at 
evaluation of such conflicting evidence as is presented. 
When theoretical discussions are presented, they are 
duly stated as such to differentiate them from the 
purely factual scieutifle material. 

The book is admirably adapted for use with large 
classes of undergraduates whore adequate attention to 
the individual student by the instructor is only a remote 
possibility, nor is it too elementary to be exceedingly 
helpful to the appreciative graduate student in this 
field. It is a most welcome addition to the growing 
list of American text-books on tliis subject and fills a 
long-felt need for a comprehensive, thoroughly up-to- 
date college text-book of plant physiology. 

John W. Shive 

BuTasBS University 


REPORTS 


FOUNDATIONS' 
Ooipota'tioa ytia spe^ifloally char- 
Bitd'diffusion of Itnowledgo 
tbs'. Pr. ^SVederlek P. 


and tmdBrstanding, and those words pretty aconrateiy 
set forth Nte broad purposes of any non*speeialized 

K^jipN. iMstdent of the Carnegie OorporatUm, New York, 
ending Sep^ber SO, 1940. 
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American foundation. If this be true, the definite 
steps these foundations take in the realisation of their 
purposes must of necessity center around inquiry and 
research for the advancement, and around education, 
taken in its broadest sense, for the diffusion of knowU 
edge and understanding. Keseareh is a cruelly over¬ 
loaded word as it is usijd to-day, and while it may be 
assumed that an intelligent foundation will not be 
deceived by obvious misuses of the terra, it must be 
recognized that some of the overloading is due to con¬ 
fused thinking by sincere and earnest people, one ex¬ 
ample being the efforts of a few years ago to transfer 
bodily the techniques of the natural sciences into the 
field of social and educational inquiry. 

Certain grants for n'search have proved, though not 
always immediately, to be the best of all possible in¬ 
vestments for a foundation to make; on the other hand, 
a research grant may prove to be an almost perfect 
device for wasting money. It is hard to assign either 
credit in the first instance, or blame in the second. All 
along the line the foundation is faced by a series of 
dilemmas in the selection of research enterprises to 
support. Here is a field in which the dollar provides 
no measuring line, for the neceasaiy cost of any par¬ 
ticular inquiry is a purely incidental feature which 
offers no criterion of relative usefulness to mankind. 
Wo are told, by those whose own researches have 
eaimed them the right to tell us, that nothing is more 
fatal than an attempt to regiment in any way the 
spirit of human inquiry, and yet our common sense 
tells us that tlje chances of success can not but be en¬ 
hanced by environmental factors which can be con¬ 
trolled, such as adequate equipment, and understand¬ 
ing and stimulating personal contacts. 

Fundamental research will always be a highly specu¬ 
lative enterprise, and the present foundation device 
for selection, while it can certainly be operated more 
carefully and more intelligently, ia in general about 
ns sound as can be hoped for. ^This device is to get, 
through consultation with experts, as fair a picture 
as possible of the fundamental nature of each pro¬ 
posed inquiry, and of the human qualities of the in¬ 
quirer or inquirers, and then to leave the selection of 
those to be supported to the Jay judgmetit of the board, 
decision to be made in terms not only of comparative 
promise, but also of the funds which the foundation 
itseU! may have available, and the chances of support 
from other sources. 

And now, as to the second major cliannol of pro¬ 
ductive activity, education. Research can go it alone; 
education requires public approval and, if possible, 
public understanding as well. We have to-day the 
favorable factor of growing public interest in tliis our 
largest national industry. In such matters the radio 
serves as a useful barometer, and it is therefore sig¬ 
nificant that twenty-four ooaat-to-ooaat broadcasts 


were provided last year for a single educational meet¬ 
ing, that of the American Association of School Ad¬ 
ministrators. Muoh, however, remains to be done to 
clear the public mind as to what the public itself wants 
from education, and what it can reasonably expect, 
and by the same tokan to clarify the teachers’ ideas 
as to what the processes of formal education can and 
can not do to affect the social order. 

In the writer’s judgment this whole matter of under¬ 
standing, alike for the student, the teacher and ad¬ 
ministrator, and the public at large, must begin by the 
grasping of two or three fundamental concepts. The 
first is the enormous x^ange in the native abilities of 
different individuals. This we *‘know” in one sense 
of the word, but we fail to make practical use of our 
knowdedge. It is not so widely ‘^known,” but is demon¬ 
strably tnie, that there are corresponding qualitative 
differences in the various groups of human beings 
which constitute our universities and colleges and our 
other type^ of educational and cultural agencies, and 
it ia equally demonstrable that most people act as if 
these differences did not exist. A fuller and wider 
understanding in both instances and a willingness to 
act in recognition of such understanding might do 
moi’e than anything else to advance the cause of Amer¬ 
ican education at all levels. 

We recognize in our system of professional and 
vocational training the relationship between what we 
teach our students and what they must later do to 
make a living, but we are not nearly so clear aa to the 
relationship between the durable general knowledge 
and the attitudes which the students acquire through¬ 
out their education, and the broad realities and the 
urgent needs of the adult life they must enter. In 
this connection the writer takes the opportunity to 
reiterate his conviction that as a people we have 
signally failed to got the use we might out of one of 
our most costly national investments, namely, the great 
body of our professionally trained men and women. 
They serve ns as individual experts, it is tme, but 
fail to serve as they might as united and influential 
citizen-groups in our communities. The responsibility 
for this failure must be laid at the door of education, 
including adult education. 

We are ready to give lip service to the thesis that 
the logical unit, the center of education, must be the 
individual student and not the curriculum; but how 
precise is our thinking on what this means concretely, 
and how generally do we practice what we preacht 
How clearly do we grasp the underlying unity of the 
educative process as a whole, a process beginning for 
each homan being with birth and ending only with 
death! The lines dividing education horizontally into 
pre-sohoolf elementary, aeeondary, higher and adult 
education, and vertically according to subjects vt 
study, have their usefulnesii» certainly. So have odr 
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parallels of latitude and the meridians of longitude, 
but it is well to remember that these latter exist only 
on our maps; we never find them on the face of nature. 

If it be true that a foundation of broad charter must 
of necessity concern itself primarily with matters of 
research and education, broadly conceived, and if the 
general considerations thus far presented, and others 
like them, are valid considerations, we find ourselves 
facing still another aspect of foundation responsi¬ 
bility. With rare exceptions a foundation can reach 
its objective only by working through another institu¬ 
tion, and there are to-day in the United States far 
more universities, colleges and other operating institu¬ 
tions, and far more voluntary organizations for worthy 
purposes than the nation can possibly afford. In the 
years to come many of these are bound to disappear, 
and one of the most difficult duties that face the foun¬ 
dation is that of so directing its grants that its influ¬ 
ence will be directed toward the survival of the Attest. 

These various problems have forced themselves upon 
our attention during times which, by comparison at 
least, were normal. The inescapable fact that we are 
to-day in a tragically disordered world is in itself a 
further challenge to the foundation to justify its place 
as a social instrument enjoying exemption from tax¬ 
ation and other valuable privileges. In the face of 
falling income and increasing calls from every source, 
will foundations be able to find the things to do upon 
which their particular assets can be brought to bear 
moat effectively? While they have their limitations, 
their natural advantages are many. They can move 
quickly. They can continue their support past the 


stage of novelty and publicity appeal. They can act 
with the long view in sight rather than under the 
pressure of the moment. They can call upon compe¬ 
tent and disinterested advice. They con recogniae and 
encourage excellence and the promise of influence and 
leadership in the individual, the group or the institu¬ 
tion. They can find situations which it is to the gen¬ 
eral interest, but alas nobody’s particular business, to 
clarify by research and experimental demonstrations. 
It need scarcely be added that no foundation has ever 
availed itself of these natural advantages to the full. 
It is equally tnie, however, that certain of them in the 
light of their own experience and of a wider public 
understanding of their responsibilities are each year 
giving greater weight to these matters in their 
decisions. 

It is hard at any time for a foundation to keep its 
head amidst exigent and conflicting calls, It is doubly 
so in times of national tension and excitement—excite¬ 
ment in wliich, bo it rrmembered, trustees, staff and 
advisers alike share. It is t)erhaps hardest, as pointed 
out in an earlier report, to go on witli the familiar 
tasks, tasks so familiar that we are prone to forget 
that they may also be essential. Those of us who have 
had long years of experience in foundation work can 
not help recalling the errors and missod opportunities 
of the past, but on the whole, and all things considered, 
the writer is confident that tlie American foundation as 
an institution will meet the double challenge of a crit¬ 
ical present and an unpredictable future. 

Frederick P. Keppel, 
President 
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THE QUANTUM OF SENSORY 
DISCRIMINATION 

The human organism can detect a change in a 
stimulus when its intensity is increased by a sufficient 
increment. This increment alters, presumably, a level 
of excitation somewhere in the nervous system, and 
the change in nervous activity leads to a discriminatory 
i^sponse. Problem: Does the change in nervous activ¬ 
ity proceed by infinitely small increments or does it 
proceed stepwise by finite increments or quanta? And 
are these quanta reflected in the diseximinatory re¬ 
sponse dtselff 

The classical theory of psychophysics assumes that 
the frequency with which a given increment in a 
stimtdufl will be noticed is governed by the theory of 
probability,^ and that an extremely small increment 

iJ. P* OuOford, ‘*Paychotoetrio Methods,” McGraw- 
Hill, 10a6, p. 171 Guilford presents Boring early argu¬ 
ment reaftralng the applicability of probability theory to 
psyebopbyaios. Boring later suggested the possibility of 
finding fte sort of critical points in a sensory ”con^ 


will occasionally produce a discriminatory response. 
The quantal theory, on the other hand, assumes a lim¬ 
iting value below wliich an increment will always fail 
to produce a noticeable difference. The contrast be¬ 
tween these two theories is analogous to that between 
the classical theory and the “quantum theory” of 
physics. 

But the existence of the sensory quantum is difficult 
to demonstrate. Almost without exception the experi¬ 
mental results conform best to the classical theory: the 
relative frequency with which an increment is per¬ 
ceived is related to the size of the increment according 
to a sigmoid function (the normal probability in¬ 
tegral), The differential sensitivity of the organism is 
apparently “normally” distributed in time,® The 
quantal theory proposes that this result is due to the 

tinpum ’ ’ which would demonstrate a * * quantum theory. ’' 
See E. G. Boring, Am. Jow. Psychol., 37; 167-188, 1926. 

sH. 0. Montgomery, Jour, AoouaU 8oo, Amer., 7: 89- 
43,1986. 
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£aet that the experimetitiQ procedures are usually 
such BB to mask the dilEefrSntial quantum undsr a kind 
of random variabilify^ but that under optiiaal experi¬ 
mental ecmditioiis the quantum can be detected and 
measured. B^k^sy^ achieved results which suggest the 
existence of a sensory quantum and the present experi- 





Fio. 1« Functions measuring the quantum of sensory 
discrimination. The solid lines arc the theoretical func¬ 
tions and the points idiow the obtained frequoncies with 
which various increments in the intensity (sound pres¬ 
sure) of a 1000-cycle tone are heard os increases in loud¬ 
ness. The size of the quantum, measured in terms of the 
stimulus ratio AI/I, is given by the point on the abscissa 
where the function first departs from zero. The initial 
intensity, I, of the 1000-cycle tone (in decibels above the 
observer's tfaresliold) is indicated on each plot, and the 
number of judgments, N, on which each point is based 
is indicated below. 

Plot A. N = S0. ^ 

Plot B. N := 100, This function was obtained with an 
uufiltered tone, t.e,, the transition from I to I + AI was 
instantaneous. For this reason the measured size of th0 
quantum is loss than one would predict from plots A and 
0, where highly filtered tones were used. 

Plot 0, N^:100. 

Plot D, N = 76. 

Plot E. N = 50 for each set of data. The circles were 
obtained at the first sitting. The crosses were obtained 
after a rest period during which the observer drank a cap 
of cofifee (which may or may not account for the die* 
placement). 

Plot F. Bdkdsy obtained the circles for an Increase 
and the half circles for a decrease In intemdty (A1 posi¬ 
tive and negative). Bdkdsy’s experimental method intro¬ 
duced a sjstnmatdc error (time-error t) Which has been 
elimbiated in Plot F, 

8 a von Ann. A PAgsO;, 7 t 8^35©, l©ao. 


xamt ym deaifaed ms a furtlmr test of liie qaanttf 
theory, 

presented a tone lasting 0^ seoonda.^ fol¬ 


lowed immediately by a second tone of the same duxa- 
tion but of variaUe intensity, In oar cxperimeDt tbe 
observer listened to a eontinnoua 1,000-cyole tone 
whose intensity was momentarily iimreaaed at intervals 
of 3 sec. The increase lasted 0.16 aec. The observer's 
task was to press a key whenever be heard on inerease 
in loudness and to refrain from pressing the key when 
no change was detectable. 

Results for a well-pmotioed observer (Volfcmann) 
are pictured in Fig. 1. Two featores of these curves 
should be noted: (1) The functions between 0 per cent, 
and 100 per cent, are reedlinear; they obviously do 
not conform to the normal probability integral—'the 
phi function of gaxnma. (2) The point on the abscissa 
where the function reaches 0 per cent, is exactly one 
half of the value at which it reaches 100 per cent. The 
solid lines in Fig. 1 give the values predicted by the 
quanta! theory on the assumption that the observer 
hears an increase in loudness whenever the level of 
nervous excitation is increased by an amount equal to 
two quanta. The argument is aa follows/ 

At a given moment the steady stimulus excites com¬ 
pletely a certain number of neural quanta and leaves 
a sub-qnantal surplus which ^partially'' exeitee some 
additional quantum. Due to an over-dl fluctuation in 
the sensitivity of the organism—a fluctuation large 
compared to the size of a quantum-^the time-distribu¬ 
tion of the amoimt of this surplus is sufficiently randcmi 
80 that, at any instant, one amount of ^'partiaP' excita¬ 
tion is as likely as another. Now, the stimtiliis incre¬ 
ment, AI, required to excite completely this ''partially’' 
excited quantum is smaller when the surplus is larger. 
Or, if we measure, as we must, size of ^e quaatma 
in terms of the increment, Alq, which will 
excite it, the Al just sufficient to oomplement the 
''partial" excitation and thereby excite an additional 
quantum is given by 


AI=:AI,-P (1) 

where p is the amount of "partial" excitatiem. A 
given AI will excite an additional quimtnm whenever 
AX g Aid - p. And since p fluctuates at random 
tween Oflpfl AXd, this condition will obtain a propoi^ 
tion of time given by 

«4eore is the Tdfiiivs o£ 

ingr sr^kth At oii« additianBl 

rsiue of /, TKTMia between one. . ^ 

Now, i£ tw0 itdiM 

jast noj^ewbte 4ill<n^<n in l^jLci^ 
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AI-M, 


and /« again varies only between sero and one. 

Or, in terms of the pereentage, P, of the iuoremmits 
whieh an observer should hear as incFeases in loudness 

pB^^^xlOO (4) 

and P varies between zero and 100. 

The functionB in Fig. 1 fit equation (4) provided 
we interpret AJ, as the ahsoissa value where the 
functions first depart from 0 per cent. This value 
meesureS; in terms of the stimulus, the size of the 
differential quantum for loudness discrimination. 

The conventional procedure is to measure differential 
sensitivity in terms of the 50 per cent, point on the 
functions in Fig. 1, but this measure gives a value 
half again os laigo as the differential quantum. 

Bdk4sy’s procedure enabled him sometimes to get 
discriminations based upon the addition of a single 
qtmntum. After many hours of practice he obtained a 
rectilinear function parallel to that in Fig. 1 F, but 
intersecting the abscissa at zero, Under our own pro¬ 
cedure a discrimination requires the addition of two 
quanta because the excitation due to the continuous 
tone against which the observer makes his judgments 
fluctuates up and down at random by single quauial 
jumps. From this ‘‘steady^' tone condition only double 
quanta! jumps can be discriminated. 

It is important, finally, to emphasize the difficulties 
involved in measuring the differential quantum. Data 
fulfilling exactly the predictions of equation (4) are 
the exception, not the rule. Usuaily one obtains 
moid functions, because almost any kind of ^^error” 
in the experiment tends to move those points lying 
near the elbows of the function farther toward the 50 
per cent, region. Compensatory errors tending to 
move paints to a position below 0 per cent, or above 
100 per cent can not, of course, occur. Also, if the 
size of ihe quantum changes during an experiment tlie 
process of avriragii^ produces a sigmoid function. 
Thus the data in Fig. 1 E, obtained in two different 
imtpeximstotal sessions, would, if averaged, reduce to a 
n^oid curve. As it is, these two sets of data fit recti- 
Ihiesr functions whose slopes are those required by 
;eguAtion (4). 

It is of orucial importance that the interval of time 
presentation of the standard stimuluB, I, 
stimulas, If AI, be short. Data 
equarion (4) are not obtained when the 
W of the organism is aUowed to change 
the two ztimoli. 

procedure in which 
ate kapf favorable, it is appar- 
. vedi;m the random variab^ty 

^ioory to the restricted 


variabU^y predicted by the ^uantal theory of aensory 
discrimination. The o<mfines of this restricted variabil¬ 
ity provide a stimulus-measure of the differential 
quantuni. 

S. S. Stbvbks 

Habvabi) Ukivkssitt 

J. YOLKMAXlir 

COLUMBU UmVKEBITY 


A NEW ESTROGENIC SUBSTANCE PRESENT 
IN THE NEUTRAL FRACTION OF 
HUMAN PREGNANCY URINE^ 

Thbioe well-defined crystalline substances have been 
isolated from human pregnancy urine. These sub¬ 
stances, estrone, estradiol and estrio], each have among 
other similar chemical properties a phenolic hydroxyl 
group in position three of ring By virtue of 

this property these substances are soluble in alkali 
and may be extracted from an ether solution by moans 
of an aqueous solution of sodium hydroxide. This 
communication deals with an estrogenic substance in 
human pregnancy urine which can not be extracted 
by aqueous alkali from an ether solution and, there¬ 
fore, appears to be a neutral substance. 

The pregnancy urine concentrates employed in this 
study have been prepared by two different procedures. 
The contsentrates employed iu experiments numbers 1 
and 2 (Table I) were prepared as previously de¬ 
scribed.® This method involves the extraction of acidi¬ 
fied boiled urine with benzene. The acidic and phenolic 
substances are separated by means of a 10 per cent, 
aqueous solution of sodium hydroxide. The neutral 
fraction or alkali insoluble fraction was then sub¬ 
jected to repeated extraction with aqueous 10 per cent. 

TABLE I 


Experiment 

number 

Quuntlty of 
human preg¬ 
nancy urine 

Liters 

Number of 
separations* 
with 10% 
NaOH 

Estrogenic 
activity in 
alkalMn- 
soluble 
traction 
I.U./tlter 

I 

11 

30 

62 



06 

66 



SO 

48 

2 

12 

60 

21 

3 

3.SOO 

70 

20 


♦ Theoe separatloiifl were carried out by dluolvlng the ex¬ 
tract In ether and extracting the ether layer with an equal 
volume of 10 per cent, aqueous eodlum hydroxide. 

sodium hydroxide as indicated in Table I. The concen¬ 
trate used in experiment number 3 was prepared by 

t Aided by grants from the Oommitteo on Scientific 
Beseareh of the American Medical AssoeiatlotL and the 
BoekefeUer Foundation. 

»Si A. Thayer, L. Levin and B, A, Doisy, Jour. Biot* 
Ohiwn., 91; 791, 1931, 

» D, W. MacOorqnodale, 8. A. Thayer and B. A. Doisy, 
Jour. jBiqt, 99: 327, 1933. 

V, Smith, O. 'W. Smith, M. N. Hnffman, S. A, 
Thay^ D. W. MneOorqnodale and B. A, Doisy, Jour. 
Biou rnm*, m; m, i989, 
vB« L Dorfman, Cook and j. B. Hamilton, Jmr. 
B»oL mV 1099. 
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extraotmg tbe acidified urine with butanol and con¬ 
centrating the butanol in vacuum. The concentrate 
was then subjected to alkaline hydrolysis followed by 
acidification to the neutral point and extraction with 
ethyl ether. The phenolic compounds were separated 
by extracting the ether solution with dilute alkali. 
The neutral fraction was chilled in order to remove 
the bulk of the pregnanediols." This alkali insoluble 
fraction was dissolved in ethyl ether and subjected to 
repeated extractions witli aqueous 10 per cent, sodium 
hydroxide as represented in Table I. 

All essays for estrogenic activity were performed on 
the adult spayed mouse in parallel with estrone. All 
values are expressed in International Units (I.U.) 

In Table I we see that after exhaustive extraction 
of an ether solution containing principally alkali in¬ 
soluble substances with a solution of sodium hydroxide, 
between 20 to 55 I.U./liter of estrogenic activity is still 
detectable in the concentrate of neutral compounds. 
That this £?strogenic activity is not merely due to some 
phenolic estrogen has been demonstrated by two ex¬ 
periments. First, as the number of extractions with 
alkali of the ether phase is increased from 30 to 56 
and finally to 80 in experiment 1, no significant de¬ 
crease in estrogenic potency of the neutral fraction 
could be demonstrated. Second, when 3 mgra of 
estrone (30,000 I.U.) were added to a concentrate of 
neutral compounds from normal female urine, less 
than 25 LU. of estrogenic activity was found to be 
present in the neutral fraction after 20 separations 
with alkali. 

Since it is well known that dehydroisoandrosterone, 
which has been isolated from human pregnancy urine, 
has certain estrogenic effects, it becomes necessary to 
inquire as to the possible role of this substance in 
these observations. A portion of the concentrate con¬ 
taining 1080 I.U. of activity prepared in experiment 
3 after 70 separations with alkali was separated into 
ketonic and non-ketonic fractions. The ketonic frac¬ 
tion which ^ntains the dehydroisoandrosterone assayed 
less than 300 I.U. while the non-ketonic fraction con¬ 
tained the bulk of activity or more than 800 I.U. 
Thus it appears that the principal estrogenic activity 
resides in the neutral non-ketonio material. Further 
work is under way to ascertain more of the chemical 
and physiological properties of this material. 

SUMMABT 

In addition to the well-defined phenolic estrogens in 
human pregnancy urine there apjiears to be another 
estrogenic substance which is a neutral non-ketonic 
compound. 

Ralph I. Doefman 

Yale Ukivebsitv School op Medicine 

8 Thanks are due to Ur. 0. Kamm of Parke Davis and 
Company for carrying out this procedure. 


CONCENTRATION AND PARTIAL PURIFI¬ 
CATION OF EQUINE ENCEPHALO¬ 
MYELITIS VACCINES^ 

Chick embryo vaccines® employed in the immuniza¬ 
tion of horses against the virus of equine encephalo¬ 
myelitis and, in special instances, for human vaccina¬ 
tion,® have consisted thus far of crude saline extracts 
of virus-diseased tissue containing about 0.4 per cent, 
formalin. The quantity of vaccine given, usually a 
total of 20 cc of a 2 per cent, extract for horses and 4.0 
cc for man, has been determined by quantitative rela¬ 
tions with respect to the physical amount of immuniz¬ 
ing principle present in them. With the necessary 
amount of specific antigen, there have been introduced 
.simultaneously relatively large quantities of inert chick 
embryo material and formalin. A high degree of con¬ 
centration and purification of the immunizing prin¬ 
ciple can bo acoomidished,* though on an impractical 
scale, by ultracentriftetation. RiMsent experiments have 
shown that the virus of equine en(?ephalomyeIitiB is 
insoluble® in acid solutions of hydrogen ion activity 
not injurious® to the virus in brief periods. The anti¬ 
genic formal ill derivative’’ of the purified virus is like¬ 
wise insoluble under similar conditions and can be 
sedimented quantitatively in the ordinary angle cen¬ 
trifuge. On the basis of those findings a greatly con¬ 
centrated and partially purified vaccine has been pre¬ 
pared by procedures suitable for practical application. 

Chick embryo vaccines were prepared in the routine 
way by adding formalin to 0.4 per cent, concentration 
to a 20 per cent, suspension of vims-diseased chick 
innbryo tissue in Ringer solution. When inactivation 
of the virus was complete, the suspension was adjusted 
to pH 7.6 and cleared of gross material by spinning 
in the angle centrifuge at about 4,000 g for 30 minutes. 
By the addition of 0.2 N hydrochloric acid, the pH of 
the resulting Bup<^rnatant fiuid was reduced to 4.8 and 
the turbid suspension was immediately spun in the 
angle centrifuge at 4,000 g for 30 minutes. This 
supernatant fluid was discarded and the sedimented 
material taken up in Ringer solution so that the total 
volume was one tenth that of the initial volume of 
crude vaccine. The pH was immediately brought to 

iThU work was supported by a grant from Loderle 
Laboratories, Pearl River, N, Y., and by the Dorothy. 
Beard Research Fund. 

® J* W. Beard, H. Firikolstein, W, 0. Sealy and R. W. 
G, Wyckoff, Science, 87: 400, 3938. 

3J. W, Beard, D. Board and H, Finkelstein, Jour. 
Immunol, 88; 117, 1940. 

4 J. W. Beard, H. Finkelstein, W. 0. Soaly and R. W. 
G. Wyckoff, Science, 87; 98, 1938. 

5 A. R. Taylor, D. G. Sharp and J. W. Beard, Jout. 
InfoclDis., 67: 59,1940. 

6 fi. j^nkelatein, W. Marx, D. Beard and J. W. Beard, 
Jour. Infect, m., 06: 117, 1940. 

i D. G. Sluirp, A. R. Ti^lor, H. Finkelstein, D. Beard 
and *3r. W. Beard, Proe. JSoa. Mwp. Biol Med\, 43? 
650, 1940, 
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7.0 by the ad4ition of 0.5 N atomonium hydroxide. 
The concentrate tbuB obtained has approximately tlie 
aame nitrogen content per unit volmne aa the crude 
vaccine indicating the elimination of 90 per cent, of 
the total protein originally present. A comparable 
proportion of formalin is also discarded in the acid 
supernatant fluid. 

TABLE 1 

IMUUXI^’.ATION OB' GUI.NBA PJOH WITH CuNOBffTUATKD AND 

Partially Phripied Wbstbrn Strain I^Jqujnr 
Enckphalomtblitis Vaocinb 


Preparation 


cc 


Route 


Test for Immunity t 


V aeci ua ted Cont rol 


Crude vaccine 


Concentrated 

vaccine 


0.5 

Subcu. 

4/4 ^ 

0.1 


5/5 

0.05 

** 

6/0 

0.1 * 

tt 

3/3 > 

0.05* 


6/.5 

0.1 

Int. deiin. 

44 

5/6 

0.05 

4/4 J 


t OClie amount given in each of '2 Injections with an interval 
of 7 days. 

t 60(^1,000 mouse infections units of virus were given In- 
tracerebmlly 14 days after the second injection of vaccine. 
The numerator indicates the numbnr of animals Nurvlvina the 
clialleuge dose and the denominator tlie iiumher of aniinals 
In the test. 

• Diluted to corresponding vttlume of crude vaccine. 

The capacity of a Woatern strain vaccine concentrate 
to immunize guinea pigs is illustrated by the results 
of a typical experiment shown in Table 1, Similar 
experiments have been made in which the effectiveness 
of smaller volumes of crude vaceities was compared 
with that of corresponding volumes of concentrated 


vaccinea. The results have shown that, within the 
limits of the immunological tests, the immunizing prin¬ 
ciple is quantitatively concentrated and not damaged 
by precipitation in acid solution. This is substan¬ 
tiated by examination of the concentrate with the 
analytical ultracentrifuge. Like findings were ob¬ 
tained with Eastern strain material similarly prepared. 

As shown in Table 1, the concentrated material con¬ 
fers protection, whether it is given subcutaneously or 
intradermally. The small volumes of it containing an 
effective immunizing dose are compatible with the 
practical utilization of the concentrated vaccine 
through routine intradermaJ administration.^ The 
elimination of most of the formalin and chick embryo 
protein associated with the neeeasury amount of vac¬ 
cine may be of considerable significance with respect 
to lessening or abolishing inactions sometimes attend¬ 
ing the vaccination of horses^* and especially 

following the second or subsequent course of injections 
of crude vaccines. Of still greater promise in this 
direction are the possibilities associated with combina¬ 
tion of intraderrnal inj(jction and the greatly reduced 
quantities of formalin and inert protein. 

A. R. Taylo« 

D. Gordon Sharp 
Dorothy Beard 
H. Finkelstkin 
J. W. Beard 

Duke UNivEiieiTy SoitooL or Medicine 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN A-C POWERED PH SET 

One method to determine the PH of a solution is to 
measure the EMF developed between a glass PH elec¬ 
trode and an “indifferent” electrode, both placed in the 
solution. This EMF is of the order of a few tenths 
of a volt and changes about 60 millivolts per PH unit. 
In practice any steady component of this EMF may 
be balanced by means of a potentiometer in series with 
the indifferent electrode. The changes of EMF, which 
reflect the changes of PH, are observed and recorded 
ty suitable apparatus. Such an apparatus is com¬ 
monly called a current amplifier or an impedance 
changer, though the latter terra is a misnomer, The 
chief requirements of such a device are (1) that it 
have high input impedance, and (2) that it not fluc¬ 
tuate spontaneously. An A-C powered current am¬ 
plifier which fulfils these conditions is desoribed below. 

Jn Fig, 1, the controlling voltage is applied to the 
tbixd grid of a 6J7 pentode tube. This grid is biased 
about 3 volts negative, the second grid and the plate 
arc each about 26 volts positive. The first grid is tied 
to the cathirfe. Thus the usual connections of Gi and 
Cf* are interchanged. The effect of ^hen is to 


change the distribution of current between and the 
plate. 

Fig. 2 illustrates 3 possible paths for an electron 
after it leaves the cathode: (A) it may go straight to 
screen; (B) it may go through screen and Gy and 
on to plate; (C) it may go through screen and be so 
repelled by negative G^ that it is sent bade to the 
screen. 

If Gs is now made more negative, the number of 
electrons following path C will be increased and the 
number following path B will be correspondingly 
decreased. Thus screen current increases, plate cur¬ 
rent decreases, but the sum of the two remains con¬ 
stant. Now, it is tlie difference of plate and screen 
cuiTcnts that affects the galvanometer O. 

Any disturbance in the tube, such as a change in 
cathode emisHion, or a change in B supply voltage, 
will affect both plate and screen currents in the same 
direction, but will have little effect on their diffeiv 

s H, W. Shocning, M. S. Bhahau, O. L. Ostceu and L. 
T. Giltnor, Vet. Mel, 35: 377, 1D40. 

® H. W. Shooning, Jour. Atuot. Vet, Ued. Am,, 97: 39, 
1940. 

10 D, Beard, H. Pinkelstoin and J. W, Beard, Jour, 
Immunol, In proas. 
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Bi 100 meg S 8 white 65 X Beeistor 
B. 10 meg '' 

Hi 500 ohm lutenrntlonal Besi^tanee Co.—Tyi>e A B 
Betti eitor 

R» 2000 ** ** ** ** ** 

^ 2000 ** ** 

B,^ 5000 

Bi* 7500 *' ** 

Bs 1 meg Potontiometer (on pane!) 

B# 200 ohm (Yaxley X) ** ‘‘ 

Bt 200 ^* ti tt (t ft it 

B, 20000 A-20-MP '' 

Bii 6000 A -6-MP (behind panel) 

B,, 10000 A-IO-MP .. 

S suritch ** lOlHd (on panel) 

C 8 nfd 450 volt electrolytic condenser 
Ti constant voltage transformer (Sola 3000) 

Ta Thordartton T 13B19 transformer 

Vj BOA 6J7 in Steatite socket (Amphenol B-SS-8) 

V* 6X6 tube 
Va VR-105 tube 
G galTanometer 

One PH nnit or 60 millivolts input will cause 8 micro* 
amperes to flow through G when Bo is set at maximum 
sensitivity. Thus the required galvanometer sensitivity 
can be calculated in terms of the PH range it is desired 
to cover. 


^ ^ in & t^lthge. The 
of fluetnations ^ 9 voltage is always smaU, hihtmari 
ftjud the above aapedioat may not 1^ iieamaxy* We 
find 1.5 to 4.5 volts for the bowery. 

The reaistor Bo is used to adjust to £ree 
so that the galvanometer dosB not shift as '^e switch 
is rotated from the short to the open positiem* Tbs 
grid current, however, is always very small in this 
tube, BO this adjustment and the bias cell might well 
be omitted. 

We have used RCA 6J7 tubes. They must be 
sehteted, as they are not uniform. The i^ell must be 
grounded—not connected to cathode. 68J7 and 
6J7-G tubes have not been satisfactory. 

The important features of this design are (1) the 
pusb*pull connection between plate and screen of a 
single tube, and (2) the cascaded use of several de¬ 
vices to secure isolation from line voltage variations. 

In the present design we have (1) the regulating 
transformer, (2) the gaseous discharge tube^ (3) the 
push-pull connections. None of these would be good 
enough alone to absorb line voltage variations com* 
pleteiy and provide stable operation. Sinee each of 
these devices gives only a moderate degree of isolation, 
none is critical in design or adjustment. 

If the whole task of isolating the set from the line 
depended on one regulator or one push-pull connection 
this would involve a quite critical adjustment. Such 
an adjustment might be subject to spontaneous drifts. 
The cascade circuit gives ample isolation with no 
critical parts. 

Since most experimenters wish to luoord PH over a 
relatively long period of time, the elimination of bat¬ 
teries without loss in stability will prove to be a bO*!** 
venicnoe. 

Craig W. Ctocmwiw 
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ence. Hence the galvanoraetev is not much affected 
by such disturbances. 

The response of the galvanometer to changes in fila¬ 
ment voltage can be reduced nearly to zero by the 
proper adjustment of Rn. 
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If a small extra source of voltage su^ as a battery 
be inserted in series with the plate and screen supply, 
it becomes possible to adjust ^xt 80 that ^ set is piwc^ 
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IDEALS OF SCIENCE' 

By Dr. ALBERT FRANCIS BLAKESLEE 

OABHEQat inrsrmiTioN or wasbikotok, dcpartuent or oemetich, cold sraiMO bakbor, new tork 


W* we gathered to-day to dodieate not merely 
bnildiag bat to porpetnate an idea—the ideals of 
eoienca. It eeeme fitting therefore to eay a few words 
in appme&l of eoiende; what eoienoo hae done and 
ef'hat it may do. 

''Slodmn ^yiluation is in laige meastxro the product 
of aaibhoe. Beoently, however, some have ohelknged 
^e valae of imienoe on woonnt of the baneful efifoots 
Of oeirtiiB 0£ its appMoattons. They grant the increase 
ih eomforts wbioh the applieatiocs have 

say the eost is greater than the gain, 
flie timfoiw modem warfare made possibie by 

loss of 

wsyWai^. nfind of 'man. Even if 
value it 

lo ditoe that'oeienee has greatly 

Of the ^ehn R> 
ynivendty, Oreen- 


ss.iBmmg. at, pefitmr ^ 
19 «». 



lengtboncd rather than shortenod the average span of 
life. Preventable disease has token greater tolls than 
war. During the World War, Germany lost one and 
three quarter millions, killed or died during service. 
Ibis is less thaia 3 per cent, or one out of 36 of the 
total population of about 65 million people in Ger- 
mimy at that time. During the plague of London in 
the eeventeenth century, 15 per cent, of the population, 
or mote than one in seven, died of the Black Death 
during a two-yeai* period. This is ten times the Ger¬ 
man mortality rate during the World War. Later 
whmiV^e plague was introduced into Maraeillea it 
killed almost half the population there. During the 
seventeenth century the plague carried oft twenty-five 
millieto pOop in Europe, or a quarter of the popula- 
tioh,; , 

The jpi^ue has been a periodic scourge to mankin d 
skboe 1^ Wore the time of Christ, hut'timnlDS tb 

of science we no longer dread Its ravages^ 
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other eocfuaplee oould be given to show that the dis¬ 
coveries of science have saved more lives than have 
been lost through the applications of soienee. 

These argoments against science are based upon a 
misconception of what science can do. Science is im¬ 
personal. It merely provides tools in the form of a 
body of knowledge, instruments such as the mioro' 
scope with which to delve deeper into the unknown, 
methods of studying nature, and points of view. How 
these tools are used is not the fault of science as such. 
The use is determined by the aims of human beings, 
some with good and some with bad motives; some 
ignorant, some informed. Goodness of motive does not 
alone determine whether an action is beneficient or 
baneful. Witness the inquisitions of the church in 
their well-intentioned campaigns to better mankind, 
and the Salem witchcraft trials which are connected 
in the public mind with the Reverend Cotton Mather. 
In the Civil War, churches on both sides prayed for 
the success of their own cause and the same was true 
in the last World War. Even the Church follows the 
flag. Moral judgments when colored by personal in¬ 
terest are unsafe guides to conduct. 

It is true that technological applications of scientiflo 
discoveries have brought us material comforts, but 
they have been too often recounted and their emphasis 
tends to obscure the real values of science. Techno¬ 
logical applications and physical comforts are not the 
greatest gifts that science has to offer to mankind. 
Lincoln has been called an emancipator. He liberated 
people from physical bondage. Science has been a 
greater emancipator. It has liberated humanity from 
the shackles of ignorance and superstition. It has 
freed men's minds. It has disclosed nature and from 
this knowledge man may walk in accord with nature's 
ways. The influence of science on human betterment 
is usually indirect. As an example, the ancients used 
human sacrifices to ensure bountiful harvests. We use 
commercial fertilizers, not prir^rily beoause we feel 
human sacrifice is morally wrong, but because we have 
learned experience that commercial fertilizers yield 
better results. With new knowledge superstitions 
based on untenable premises gradually fade away. 
Thus before the behavior of chromosomes and genes 
was understood, it seemed reasonable to believe in 
*^maternal impressions”—that, for example, if a preg¬ 
nant mother was chased by a turkey gobbler, the 
child's face was likely to be ‘^arked^' urith a red 
birthmark. Such a belief, as also tlmt in so-called 
"acquired characters,” is no longer held by informed 
people, since it runs counter to the known mechanisms 
of heredity. 

The recent findings of genetics in plants and lower 
animfils are having a profound effect upon toon’s phi¬ 
losophy o£ life—or ahotfld have. The reaHsatum that 


no two people are exaetiy alike or ever have been, that 
human differences are due to factors of heredity whidi 
ore innate as well as to influence of the environment, 
can not but change our attitude toward problems of 
education, rewards and punishments, and all efforts for 
human betterment. The environment can be readily 
controlled; the heredity can be oontroUed only by 
genetic methods. There seems no good evidence that 
man to-day is inherently better physically, mentally or 
morally than at the dawn of history. Through changes 
in environment, however, man has xisen far in social 
evt^ution. Many of the gains have been called moral, 
since they tend to benefit mankind as a whole. This 
does not prove that the moral nature of man has 
changed. It may merely show that what we call mo¬ 
rality has been found to be profitable in the long run. 
Despite lapses of individuals and of nations, I believe 
morality does pay and will prevail as the recognized 
standard of life. Those who think otherwise I trust 
in time will come to agree with the man who said, 
^‘Honesty is the best policy. I have tried both.” 
Time may come when man will attack the problem of 
his own bic^ogical evolution and man may then become 
better morally as well as mentally and physically. 

Last month 1 had the privilege of taking part in the 
Bicentennial of the foundii^ of the University of 
Pennsylvania in 1740 by Benjamin Franklin. It was 
interesting to review the state of science at that time. 
In the first place, there were no laboratories then and 
few who could be called scientists. Franklin probably 
know personally or through correspondence all the 
scientists there were in this country and most of those 
abroad. In Franklin's time there was hardly a chem¬ 
istry since the atomic theory had not yet been pro¬ 
posed by Dalton. Two hundred years ago a little was 
known about static electricity, but the Leyden jar was 
not yet discovered and nothing was known about gal¬ 
vanic and induced electricity. Here are some of the 
biological things that were not known two hundred 
years ago: the binomial system of naming plants and 
animals, later introduced by Linnaeus; bacteria as 
causes of disease; experimental work in hybridizing 
plants, started by Koelreuter; the cell theory; the 
theory of organic evolution; ohromosomes, genes, hor¬ 
mones, vitamins. Knowledge of the mechanisms of 
heredity has been developed entirely within the last 
forty years. It is eertainly true for biology and per¬ 
haps for most o&er hraueh«9 of soienoe that more 
progress has been made in the last one hundred years 
than in all time before. Equally important examples 
could be mentioned from other fields. The selected 
items I have mentioned that FrsnkUn did not know 
are not teohndogM advances diSr 

coveries, meny of which Iiav% hdweteri fiomed 
haais for tedmdoguial applieatioiia of great wiinei 
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ttHM2gii periwpB the foremost oitisen, phi- 
losopher BXtd eeiOntigt of bis time) knew relatively little 
of the orderiy processes of nature* To him the uni¬ 
verse was fashioned in six working days by a mecha¬ 
nistic God. To his time, all men were created equal 
and environment (with the occasional aid of Divine 
Grace) was considered the sole arbiter of man^s fate. 

In Franklin’s time science had little or no place in 
^ educational curriculum and there are those to-day 
who would deny cultural value to study of nature. To 
US) science is not to be defended primarily because of 
its utilitarian values except perhaps in such profes¬ 
sional schools as those of engineering. It should rank 
in cultural value with art, literature, and music, since 
science also nourishes the spirit. 

1 had chosen as my topic for this morning’s talk 
''The Ideals of Science/' I have come to the conclu¬ 
sion, however, that strictly speaking there is only one 
ideal of science—-the search for truth. The searchers 
for truth, the scientists, have developed ideals for their 
endeavors, but they are human beings with human 
emotions and frailties and, like the rest of humanity, 
their opinions are consciously or unconsciously tinged 
by personal interest. Personal interest, however, does 
not give added weight to conclusions of science. Wc 
need emotion as a motive force to our labors, but the 
more heat in our emotions the more likely wc are to be 
blinded in our conclusions. First among the ideals of 
scientists is freedom of thought and its expression. A 
censorship on what problems may be studied and on 
what conclusions may be reached is lethal to science. 
The scientist covets for all the freedom to investigate 
any problem, economic, social, governmental or other 
human activity as well as problems of genes and elec¬ 
trons, and to state conclusions whatever their eflEeot on 
current beliefs. In his search for truth, the scientist 
attempts the difficult task of accepting realities though 
unpleasant. With Thomas Huxley he can say "God 
give me strength to face a fact though it slay me." 

Cooperation is an ideal of scientists. Whether we 
realize it or not, each is working with a multitude of 
eollaborators, of the past and of the present. Dis- 
^coveriea are not made in a vacuum but are the cul- 
minatix;^ result of the labors of many on whose 
shoulders we rise. The present also has an uncon¬ 
scious influence. We often hear the expression "Lead¬ 
ers of Soienoa.*’ As a zn^iter of fact so-caDed loaders 
often lead less than they ore pushed. The advance¬ 
ment of science is like that of an amoeba—a mass 
movement with individual projections extending only a 
slight distance beyond the advancing eAge, It is for 
this reason that so frequently important discoveries 
ha^e been made independently at about the same time, 
Tlds nraa fdie ease with the redisooveiy of Mendel's law 
^ Mwdel oommimieated his diseovmy to 
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an acknowledged leader in heredity, and his 
published paper was cited in Focke’s "Cyclopedia of 
Hybridization." Mendel's discovery remained unused 
for over thirty years, until 1.900, when it was inde¬ 
pendently rediscovered by three other investigators. 
Biologists in unconscious cooperation had brought 
their science to a stage in 1900 at which the early 
discovery of Mendel's law was an inevitable event* 
If de Vries, CoiTens and Tschermak had not made the 
discovery, others would have done so soon. 

Another example near our day. Thirty-six years 
ago, at our Department of Genetics in Cold Spring 
Harbor, a building was dedicated to the study of ex¬ 
perimental evolution, Hugo de Vries, the world's 
leading student of heredity, was brought from Holland 
to make the address. He advised the use of the re¬ 
cently discovercid radiations of radium and x-rays to 
penetrate into the interior of cells and induce muta¬ 
tions in what we now call genes. Some of the leading 
geneticists of the time heard the address and it was 
published, but again the time was not ripe and the 
advice fell on stony ground. About twenty-five years 
later the efleotive use of x-rays in inducing gene muta¬ 
tions was announced by a worker with Drosophila, but 
others independently had already started radiation ex- 
licriments for the same purpose. None of these work¬ 
ers had known of the advice of de Vries. The stage 
was set for the discovery, and it could not have been 
long delayed. My purpose in giving these examples, 
which I believe arc not exceptional, is to emphasize 
the part that the scientific environment plays in the 
advancement of science. The individual so-called lead- 
(^rs of science could probably be eliminated without so 
much loss as most would imagine. It is the mass move¬ 
ments that really count. Tlrey furnish a scientific at¬ 
mosphere, as it were, to which we oil may contribute 
our bit, 

I need not stress the obvious advantages of volun¬ 
tary cooperation, especially between those with dif¬ 
ferent techniques and different points of view. Sci¬ 
ence knows no bounds of nationality or creed. There 
is not a Japanese wave-length of light nor a German 
atom of carbon. Consciously or unconsciously all na¬ 
tions have cooperated in building our present struc¬ 
ture of science. International congresses testify to 
the value of international cooperation in science. 

Another ideal of scientists is tolerance. The experi¬ 
enced investigator knows too well how hard it is to 
close every rat hole where an error might have crept 
into his calculations. His chief demand of others, as 
of himself, is honesty and a reverenco for the truth 
and withal a willingness to change hie opinion when 
facts ifliow bis views are wrong. 

Science may be advanced in many ways. We think of 
research, edaeation and support by pntdie and private 
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Lowden and ituslnded sneh men as T. 0* Chamberlin 
and John M. Coulter, of the University of Chieago. 
William Tielease and I of the University of Ulinois 
were also appointed by Qovemor Lowden and have 
been reappointed by suooeaaive governors, irrespeotive 
of their political affiliations or of ottrs. The board 
controls the work of the surveys and approves all 
appointments of the employees, including the chiefs. 
No member of the staffs of the surveys has ever been 
appointed for political reasons. 

The Geological and Natural History Surveys are 
housed in the building which wc dedicate to-day. The 
building has been constructed with funds supplied by 
the state to the Department of Education and Begis' 
tration. The Federal Government has also furnished, 
through the P.W.A., a very considerable part of the 
fund used. The State Water Survey has its office and 
laboratories in quarters furnished by the University 
of Illinois in the chemistry building. 

The State Water Survey studios the water resources 
of the state, which have a value of more than 50 mil¬ 
lion dollars annually, in spite of the fact that water is 
said to be free as air. During recent years it has 
developed methods of fermenting the organic matter 
of industrial wastes which were formerly allowed to 
run off in the streams of the state, killing the fish in 
some of our large rivers. The fermentation yields 
methane, a gas used for heat and power, and worth 
enough to pay for the cost of the process. Very re¬ 
cently the survey has been studying the structure of 
the water mbleoule in cooperation with the division 
of physical chemistiy in the department of chemistry. 
The results are of great importance scientifloally and 
also of value in biology and in industiy. 

The members of the State Water Survey have re¬ 
cently been called upon to do important work for the 
national defense. 

The Geological Survey has become an integral fac¬ 
tor in tiie industrial development of the state. Its 
researches aid the quarrying industries, 

those manufacturing industries whidi use minerals as 
raw materials, the various railroads in their develop¬ 
ment of indusixieg along these lines, engineers engaged 
in the design and oonstruotion of large structures, 
bridg«t end pavements, and cities and industries 
throughout the state who seek more adequate sources 
of ground waters. It helps the clay industries of the 
state. The large coal resources of the state are also 
great importance. All these are of vital consequence 
to our standards of living. In certain phases of its 
work tire Geological Survey cooperates with the De¬ 
partment of Ceramic Engineering and the Department 
Of Mechanical Bngiaecring of the Engineering Ex- 
jwrhnmt Station and with the Department of Geology 
^ tiJb Uniynraity of Illinois, and also with the Deport¬ 


ments of Geology of the University of Chicago and 
of Northwestern University. To the Geological Sur¬ 
vey is entrusted the topographic mapping of the state, 
and in this work it cooperates with the U. S. Geological 
Survey. 

With national defense looming laige, the mineral 
resources of lilinoia, located in the interior of the 
continent, promise greater development. In 1038, the 
value of the mineral production was 180 million dol¬ 
lars, and in 1939, 283 million dollars, an increase of 
123 million dollars. Significant is the fact that Illinois' 
new oil fields, in whose development the Geological 
Survey played an important part, produce three times 
as much oil as the fields of Eumania produced just 
before the opening of the piresent world war. With 
industry necessarily playing a vital part in the na¬ 
tional defense program, the Geological Survey's con¬ 
tribution in research and advice will be of greater 
value and in greater demand. 

The Natural History Survey is concerned with re¬ 
search in the state's great wealth of renewable natural 
resources, those resources that under adequate pro¬ 
tection and wise utilisation are inexhaustible. In cer¬ 
tain phases of its work it cooperates intimately with 
the Agricultural Experiment Station of the University 
of Hlinois. 

Upon the results of the experiments of the Natural 
History Survey are based control measures for the 
destructive inseots and diseases that threaten agri¬ 
cultural crops, income from which approximates an¬ 
nually a half billion dollars in value, the greenhouse 
industry with its annual crop value of fourteen million 
dollars and the forest industry with its six million 
dollar annual income. These figures do not include the 
income from nursery products, truck crops and numer¬ 
ous smaller but important industries associated with 
some phase of agriculture or with utilisation of renew¬ 
able natural resources. When the destruction of a 
large part of the com crop was threatened by chinch 
bugs, a few years ago, it is estimated that through 
the advice of tlie Natural History Survey of the 
Agricultural Experiment Station a loss of three mil¬ 
lion dollars to the farmers of the state was pre¬ 
vented. 

Upon the results of its studies are based manage¬ 
ment practices intended to preserve and increase the 
once abundant but long neglected wild life of the state, 
the fish, the furbearers, the waterfowl, the quail, the 
prairie chicken and other upland birds. The value to 
the people of Illinois of the wild-life resources trans- 
oeuds their estimated monetary value over a million 
dollars annually for furbearers, nearly half a million 
dollars annually for waterfow^ birds and small ani¬ 
mals. The 400,000 Illinois citiaens who annually por- 
cho)^ fishing licenses, the 280,000 who annually buy 
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buntii^ lioaues Und in their close assooiation with the 
ontdoors an esthetic ralue far above any monetaiy 
value they derive. 

In times of international stress, the wild-life ze- 
souroes of the state become of increased value as a 
means of taking its oitisens into the open and of 


preserving loeiitid 'Hieit eoltoetiW 

sanity. In timee id! national emetfgenty, the food re¬ 
sources of a eountry are ite first line of defensef Pro^ 
teotion of its i^pdsoltiiral erops from the ravages of 
Insects and diseases is a primaiy obje^ve in any 
effective defense program* 


THE RESEARCH LABORATORY OF THE 
GENERAL ELECTRIC COMPANY^ 

By Dr. WILLIAM D. COOLIDQB 

VlOX^PRESlDSNT Of THS COMPAKY ANP OntSOTOE OP THX LABORATORY 


The significance of our laboratory’s wozk, in its 
three aspects—^to our company, to the world of science 
and to industry—has been discussed by Mr. Wilson, 
Dr. Compton and Mr. Fetguson, respectively. They 
have been most generous in awarding us credit on 
all three counts, and those of us here, who are work¬ 
ing, or have worked in the laboratory, have been heart- 
warmed and thrilled by their exceedingly kindly ap¬ 
preciation. We know each of them well enough to 
know his complete sincerity, so we accept their praise 
at its full value and acknowledge it with deeply sincere 
gratitude. Their mere presence here would be, were it 
needed, complete proof of their interest in our work, 
for, even in these busy and anxious days, it would be 
hard to select three men who are carrying heavier 
burdens and responsibilities than are, each in his own 
field, these three. For their taking time to come to 
this birthday party and for their most kindly contri¬ 
butions to it, we return our heartiest thanks. 

We offer our thanks also to the civic leaders of 
cities where our plants are located, to the scieiice 
editors and other representatives of the press, to the 
educational and industrial leaders of our own city 
and to our many friends in the General Electric Com¬ 
pany who have graced this celebraticm by their wel¬ 
come presence. 

For me to add anything %> what the preceding 
speakers have said about the laboratory’s work would 
be in the nature of an anti-climax, but, since they have 
spoken, as it were, from the outside looking in, so per¬ 
haps I may say a few words from the inside looking 
out, in regard to the relations of the laboratoiy to 
science and industry, or rather perhajM on the aspect 
of the laboratory as a catalysing agent which has 
helped to bring about a momentous reaction between 
the two. 

Forty years ago the attitude of seienee toward in¬ 
dustry was mostly one of aloofness, frequently tinged 
with contempt, while industry for most part 
ignored the existence of science. To-day we find some 
50,000 scientists contentedly domesticate in the 2,000 

r Address gl^ Peeendvsr 17 at a dinner on the 
oeeasUm of cdobratioiL of the forUeta anntversary of 
the founding of the laboratory. 


industrial research laboratories of this country, while 
industry, with considerate assiduity and often with 
generosity, caters to their peculiar needs. 

In bringing about this startling change in four 
decades, I believe our laboratory, as a pioneer in in¬ 
dustrial research, has been a eontributing factor. 

I think the hesitation which was manifested by both 
Dr. Wbitn^ and myself on embarking on industrial 
research was symptomatic of the general attitude of 
scientific men. That hesitation in my case was caused 
not at all by any such feeling as was .then entertained 
by many scientists that science would be soiled by dose 
industrial contacts, but simply by my doubt that in- 
dostxy could present such fascinating problems as lay 
before me at M. I. T., or problems which would offer 
equal opportunity for worth-while woik. The same 
was true with Dr. Whitn^r, I am sure. Indeed he 
had already made an application of his experimental 
woric to profitable industrial ends. But he too evi¬ 
dently doubted if industry could offer miough prob¬ 
lems of intm^est to occupy bk fuU time to advantage, 
for he at first arranged to divide his time between 
Schenectady and Boston. It was not many months, 
however, befctre he redised that in the General Bleetric 
Company were enough interesting proUems to keep 
himself and a growing staff of assistants busy for a 
lifetime and mqre, so he mided bis oonneothm with 
M. L T. and devoted a)l hk enefgks thereafter to 
building tip the Beeeareh Laboratory here. 

My own experianee vms similar* I was persuaded 
by Dr« Whitney to join him only by hie in^^tion to 
bring with lue the apparatus with whkh I ww then 
wozking at M. I. T* and his assurani^ that 1 would be 
given all the time to devote to it that I desked^ Bat 
I too soon found more eugrosrit^ pcehleme so X 
shipped my apparatus badt to Boston, ikaving further 
experimsnty wi^ it ty mhmr hands. 

It was not iot^ before the rssttlta of oar 
toiys foA began to appoar b^t^ produota ef 
eompanyt b new materiab^^^ 
and now deab^ sOme 
fidds for |kvebpsnent»^^^(^^ 

oratmies b 
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tbo probtoms that bad been met, 
tbeir edntioiu applied reeeordi and tbe value 

of ibe oateotHe to tbe pnhlie^ adetitiete in general eaxne 
to realiae that there was a ttemendouely worth-while 
job for eeienee to do in promoting tbe nation’s indus¬ 
trial progress. 

At the same time, 1 fliink, the supercilious aversion 
on the part of some scientists to industrial eontacts 
faded oat. It was at one time a veiy real thing. 
BCardly a quarter century ago, thirteen or fourteen 
years after our laboratory was started, there was an¬ 
other General Electric laboratory in another city 
which was headed by a scientist obsessed with that 
aversion in extreme form. His laboratory had accu¬ 
mulated some data which might be helpful in a de¬ 
velopment of ours, so a letter was written asking for 
them. His reply was that he feared we contemplated 
making use of those data in some cmnmeroial develop¬ 
ment, and in that case he would be unwilling to give 
them to us. 1 don’t know whether he had time to 
change his attitude toward commercialism, for his 
association with industry was rather brief. 

If there is a scientist to-day who regards industry 
as barren of intmesting problems or contaminating in 
its contacts, he must be a rare bird, for 1 do not know 
one of fats species. 

Meanwhile industiy’s attitude to science has been 
undeigoing a change equally profound. During the 
drst fifteen years of our laboratory’s existence, Ibe 
relatively few Qompanies maintaining research labora¬ 
tories were accumulating proof of their value, but it 
,fook the experience of the last war to bring home to 
American industry what industrial research really 
means. When the British fleet took its strangle-hold 
on Cknnan cominerce, our industries were forced to 
realixe how dependent th^ had beeome on the output 
of German laboratories. Dyes, anesthetics and other 
essential drug^ optical glass, chemical reagents, mag- 
neshim metal and powder and many special alloys 
were no longer obtainable. American research mobil¬ 
ised to supply the lacks, and, when the United States 
e|iMed the war, made very important oontributions 
to national defense. Had it not been for the few 
indostrihl research laboratories then in existence, and 
the uUlvem^ who volunteered or were 

drafted lor tbe emergency, American industry would 
haw been iu worse straits mid our Army and Navy 
Wotild hove leeked some of tbeir most rifecrive defense 


While the lessens of tbe war were fresh in the Amer¬ 
ican mind, the National Research Council undertook to 
drive home the implications of those lessons, to make 
industry researidi-eonsoiouB, and to advise in Ibe or¬ 
ganisation of research, both by the laiger individual 
companies and by industries when the companies oom-^ 
posing thmn were small. 

In ooBsequenee there are now nearly two thousand 
industrial research laboratories, and organized re¬ 
search has come to be accepted by industry as an 
essential activity, as necessaiy for progress and pros¬ 
perity as financial control and accounting, 

A comparison of conditions to-day with those of 
forty years ago reveals a change which is fairiy revo¬ 
lutionary. The leaders in the revolution were those 
companies which pioneered in research. But their 
leadership would have been iuefleotive, if they had not 
been able to demonstrate to science and industry alike 
that industrial research could be a plentiful source of 
both scientific and industrial progress. The creation 
of the research era of American industry required 
more than the fiat—Jet there be industrial research. 
Laboratories had to be so organized and directed that 
the scientist would find iu them opportunity for the 
full exercise of all his ability, and problems calculated 
to arouse his euthusiasm and inspire his best efforts, 
while at the same time the industrialists must be able 
to derive from them products which would increase 
business and profits. To aceomplish such a fusion of 
the scientific spirit with the profit motive, to inspire 
enthusiastic team-work within the laboratory, while 
knitting the laboratoiy’s work, through full coopera¬ 
tive effort, into the company’s organization with its 
diverse activities of engineering, manufacture and 
sales, required leadership of a new and different kind. 
The success of an industrial research loboratoiiy iu its 
early years depends almost wholly on the quality of its 
leaderidiip. 

Those of us who have been long in the laboratory 
and Can remember the diificalties under which we often 
labored in its early years, the frequent failures and 
disappointments, remember also the sympathetic en¬ 
couragement, the infectious enthusiasm, the resource- 
fnl suggestions and the unflagging asaistauee we de¬ 
rived from our leader. 

And BO to-night, thrilled as we have been by the 
kindly tributes to our laboratory and its achievements, 
we realize with gratitude and affection how much of 
the (uredit should go to our laboratory’s founder and 
builder, Dr. Whitney, 


r ^ ^ ^ ^ ^ ^ ^ OBITUARY 

iftATAlEONP PEARL were •.itiiBiditf to all who bad eontaot, either direct^ 

'to’'aB>-fl!tiiflpti<ml.deflfree. or iadirwdly# with the prodnets of his mindk A 
Mad as JfitoQeidiud drive wbieh hi ^ iq»plicatiea of quantitative nethode in 
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biology, b© gave great impetus to the development of 
thU fl^d, both through his own extensive rescareh and 
through the training of students. His sudden death 
on November 17 cut short an extraordinarily produc¬ 
tive career, the influence of which has been world-wide. 

Bom in Fanningtoxi, New Heunpahire, June 3,1879, 
Bayxnond Pearl received his undergraduate training 
at Dartmouth Collie with the class of 1899, and his 
graduate training at the University of Michigan, ob¬ 
taining his doctorate in biology in 1902. He was 
married in 1903 to Maud M- DeWitt of Sandusky, 
Ohio, who was also a biologist and became an active 
collaborator in Dr. Pearl's work. Two daughters, 
Ruth DeWitt (Mrs. G. P. Jencks) and Penelope 
Mackey, were born to them. 

Dr. Pearl remained with the University of Michigan 
as instructor in boo]<^ for four years after taking 
his degree, the last year of this period being spent in 
study at Leipzig, the University College at London 
and the National 2k)o]ogical Station at Naples. In 
London he studied with Karl Pearson at the Galton 
Laboratory, and this contact with the new field of 
biometry and the active minds that were developing 
it had a profound effect on the future direction of Dr. 
Pearl’s career. His interest in quantitative .studies in 
biology had, however, been evidenced before his Lon¬ 
don experience, for as early as 1901 he had done 
research on variation of fishes while working with the 
U. S. Pish Commission on a biological survey of the 
Great Lakes. 

Returning to this country, Dr. Pearl spent one year 
as instructor in zoology at the University of Penn¬ 
sylvania and then became biologist and head of the 
department of biology at the Maine Agricultural 
Experiment Station, a position which he held until 
1918, when he enme to The Johns Hopkins University. 
His principal studies at Maine were in connection 
with poultry and they covered many problems of fun¬ 
damental importance in genetics, disease, and popula¬ 
tion aggregates. Two books T^itten during this time 
(with F. M. Surface and M, R. Curtis), “Poultry 
Diseases and Their Treatment” (1911) and “Diseases 
of Poultry” (1916), greatly advanced the concepts in 
this field and have served as a guide to subsequent 
work along this line. 

Following the war, in which Dr. Pearl acted as 
chief of the statistical division of the U. S. Food 
Administration, ho became a professor at The Johns 
Hopkins University where ho remained until his death. 
In 1918, the School of Hygiene and Public Health was 
oatablished at this university and Dr. Pearl was ap¬ 
pointed its first professor of biometry and vital statis¬ 
tics, a position which he held until 1925. The breadth 
of his Bcadexnio activities is indicated by the fact that 
he served the university in the following positions; As 
director of the Institute of Biological Research and as 


research professor in the School of Hygiene and Pub¬ 
lic Health from 3.925"30; as statistician for The Johns 
Hopkins Hospital from 1919 to 1935; as professor of 
biology in the School of Medicine from 1923 until his 
death; as professor of biology in the School of 
Hygiene and Public Health from 1930 to his death. 

His greatest interest through this career at The 
Johns Hopkins University was in the quantitative 
approach to the biology of man and of other animals 
in population aggr^ates. A vast amount of material 
collected by Dr. Pearl and his coworkers tiirougb field 
studies, hospital records, experimental studies, vital 
statistics reports and other published works, were 
analyzed for their quantitative relationships in inheri¬ 
tance, longevity, reproductive patterns, growth, popu¬ 
lation size and vitality. It is impossible to cover in a 
brief space the colossal amount of work Dr. Pearl 
accompUsbed in both the collection of data and their 
analysis during the past twenty years. Seven of his 
books, written during this period, present some of the 
results of this endeavor, and their titles indicate the 
range of his interests: “The Biology of Death” (1922); 
“Studies in Human Biology" (1924); “The Biology of 
Population Growth” (1925); “Alcohol and Longevity” 
(1926); “The Rate of Living” (1928); “Constitution 
and Health” (1933); “The Ancesti'y of the Long- 
Lived” (with Ruth D. Pearl) (1934); “The Natural 
History of Population” (1939). In addition to these 
books in the field of human biology, Dr. Pearl also 
wrote a text-book entitled “Introduction to Medical 
Biometry and Statistics,” the first edition of which waa 
published in 1923, and the third, a complete revision, 
in 1940. All of these books, os well as his numerous 
contributions to scientific journals, contained new 
ideas which were out of the general pattern, and were 
provocative of thought and discussion. As is always 
the case with the output from such a mind, his work 
challenged and met opposition, and thus demanded 
careful evaluation of data, and clear statement of 
hypotheses. Its value lies, therefore, not alone in the 
share it has given to the present accumulation of 
soieutifio knowledge, but also in the spur that it has 
been to the thinking of workers in science. 

The two scientific joumalB which Dr. Pearl estab¬ 
lished, Qv>art 0 rly Eeviaw of Biology and Hitman Biol¬ 
ogy, fill a very unique place in the scientific literature. 
His editorial work in these journals had been shared 
by Mrs. Pearl, who is now assistant editor of th^ 
former and managing editor of the latter. Dr. Pearl 
also had acted as associate editor of seven other jour¬ 
nals in this country and abroad. 

The recognition which Dr. Pearl received through¬ 
out his career came from so many sources that it is 
not possible here to present a list of the numei^B 
honors accorded him. was a frequent^ sonitbt 
lecturer, the recipient of honorary d«gr^ three 
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institutiona, a member and fellow of many soientifle 
and honorary societies in this country and abroad. 
He served at some time as president of a number of 
these societies, on the council of the National Academy 
of Sciences and on the executive board of the National 
Research Council. 

One of the founders of the International Union for 
the Scientific Investigation of Population Problems, 
Dr. Pearl served as its first president. He gave a great 
impetus to a movement that has turned serions thought 
to problems of the utmost importance to students of 
social trends. 

Dr. Pearl waa a very wide reader, and the enjoy¬ 
ment and profit which be found in his general reading 
was evidenced in his book “To Begin With” (1927) in 
which he made an appeal, particularly to graduate 
students in science, to discover for themselves the 
satisfactions to be gained through reading. 


In music, also, Dr. Pearl found especial satisfac¬ 
tion, devoting much of his meager leisure to it. 
Brought up in a musical family, he had at one time or 
another played most of the wind instruments, and 
after coming to Baltimore in 1918, he undertook to 
master the difficulties of the French horn. He became 
very proficient and for many years had played in two 
amateur musical clubs of which he was a member. 

For a person of Dr. Pearrs enormous activity, it is 
perhaps fitting that he ^ould stop in the midst of 
tilings. His work, however, has not come to an end, 
for within the university which he served, to the stu¬ 
dents whose minds he stimulated and in the scientific 
world to which he made such vast contributions, his 
influence will continue indefinitely. 

Lowxll J. Rsbd 

SoBooL or Htqibkk and Pubuo Heawth, 

The Johns Hopkins Univbrsitt 


SCIENTIFIC EVENTS 


DAMAGE FROM BOMBS TO THE ROYAL 
BOTANICAL GARDENS AT KEW> 

It is so long since I have heard anything from you, 
or you from me, tliat I know you will be very grieved 
to hear how greatly Kew has suffered from enemy 
action. 

Several high explosive bombs have dropped in the 
Gardens, as well as oil bombs and incendiary ones. 
Until recently we had not suffered very much damage, 
as the big bombs which fell were in the far parts of 
the Gardens. One fell at the north end of the Rhodo- 
# dendron Dell, where it only rooted up a few ordinary 
Rhododendrons and, of course, made a huge crater. 
The others fell in grassy spots in the Queens Cottage 
Grounds and made craters some 25 feet across, but 
did no damage otherwise, and the oil and incendiary 
bombs fell on lawns in various places and did no 
particular harm. A few days later some 6 smaller 
bombs were dropped near the Isleworth Gate and some 
were also dropped in the Sion House Meadows across 
the river. These damaged a good many trees. Some 
thrfee weeks ago, however, a bomb fell on a house in 
the Kew Road, close to the Cumberland Gate, and very 
much glass waa broken in Museum No. 1 and in the 
Orchid Houses, the Shermon-Hoyt House and other 
plaoes. A bomb which fell on the other side of the 
river, at Brentford, caused a good deal of damage to 
the Herbarium, as the blast broke about 100 panes of 
glass in the middle wing, and a bomb which fell at 

1 Pr. E. D, Merrill, Director of the Arnold Arboretum, 
submits this private letter, recently received from London, 
Indicating the extent of daxnaM to the Royal Botanic 
Gardmis at Kew from indliicriimate bombings. The Di- 
teotor of the Royal Botanic Gardens is Bir Arthur Hill, 
recently honored by being awarded the George Robert 
Medal of the Massaohusetts Horticultural Society. 


the foot of Kew Bridge, on our side, broke much glass 
in No. 4 Museum and in most of our houses along the 
Kew Road. 

Our worst damage unfortunately took place about 
a week ago when a bomb fell in the early morning in 
front of a house in the Kew Road, near the North 
Gallery. The blast from this blew down some 60 
yards of our boundary wall and did much damage to 
the North Gallery and the two adjoining houses in the 
Gardens. The pictures in the North Gallery, however, 
had all been removed some time previously to a place 
of safety. The blast from this bomb also smashed 
thousands of panes of glass on the east side of the 
Temperate House, and I fear it will be impossible to 
repair the damage and should there he a bad winter, 
no doubt many of the fine specimens will perish. 
About the same time another bomb fell between the 
Palm House and the Axalea Garden and destroyed a 
number of interesting trees in the Ash collection and 
the blast smashed many hundred panes of glass in the 
Palm House itself and in the Water Lily House. 
Hero again it will be very difficult to effect repairs 
and save some of our unique plants, but I am hoping 
that we shall be able to make sound the southern end 
of the Palm House, where magnificent Cycad speci¬ 
mens are housed. On the evening of the some day, 
three bomba fell again near the Temperate House, one 
in the Heath Garden to the West of King William's 
Temple, where many interesting Chinese Rhododen¬ 
drons, Arbutus and other plants were smashed to 
atoms, and the blast from this bomb broke much more 
glass in Ute northern end of the Temperate House. 
An oil bomb fell close to the Temperate House, but as 
this smashed a water main, no particular damage was 
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done. The third bomb was a delayed action ohe, and 
this I am glad to say has been safely removed before 
it exploded. It was fofund to be some 16 feet down and 
was about 500 pounds in weight. Since then 1 am glad 
to say we have not suffered, though several bombs 
have fallen to the south of us in the Old Deer Park. 

I am hoping it may be pKMsible to find accommoda¬ 
tion for some of our rarer plants from the Palm House 
and Temperate House in some place of safety. We 
are also taking steps to move some of the Herbarium 
specimens, but with the indiseriminate bombing which 
is taking place, it ia very difficult to find any place 
which may be safe from enemy attack. 

I know that you and other kind friends in America 
will be very much distressed to hear how Kew has suf¬ 
fered from enemy action, and I much hope that we 
may be left in peace and that wo shall suffer no further 
damage, as there is no sort of military objective any¬ 
where in this part of the world. 

Your sympathy and help are very much appreciated 
by all of us. 

ENGINEERING DEFENSE TRAINING 

Deak S. C. Hollistsb, of the College of Engineer¬ 
ing, Cornell University, has been appointed regional 
adviser for the State of New York outside New York 
City on the new national program for Engineering 
Defense Training. Congress recently appropriated 
$9,000,000 for special engineering courses at the col¬ 
lege level, to be given at government expense. The 
objective is to train 30,000 students with technical 
backgrounds to meet future needs of both industry and 
government in carrying out the defense program. 

According to the statement from the Office of Edu¬ 
cation in Washington, ^‘Courses of study will be given 
by the colleges both for those able to devote their entire 
time to preparation for future defense jobs and for 
workers now employed who desire to fit themselves 
for more responsible assignments. All instruction will 
be of college grade equivalent |to i:hat given regular 
candidates for a degree, but the special courses, which 
will require from two to eight months of study, will 
concentrate upon training of immediate practical ap¬ 
plication to specific defense jobs. Classes will be hdd 
both at the engineering schools and in or near industrial 
plants for the benefit of part-time and evening stu¬ 
dents. The regular college teaching staffs will be sup¬ 
plemented by additional teachers including specially 
qualified men from the industries to be served. 

Doan Hollister for several weeks has been in con¬ 
stant touch with state schools involved: Clarkson Col¬ 
lege of Technology, Benssedaer Polytechnic InstitutCi 
Union College, Syracuse University, the University d 
Rochester and the New York State College of Ceramics 
at Alfred, in addition to Cornell University, In tUs 
prognun, he acts as a liaison offlemr maintaining con^ 


liimid cemtact wit^ defense Ariny ahd lifalry 

diskriet offieec, employment eervioes and otter «mvees 
of information on personnel needs, as well as witti 
local engineering eriiools eqnipped to meet demand^ ^or 
training eouiees as they asd^ He ia Jmepk^ the 
Washington headquarters aonttatudly infovined so that 
deficiencies in any one region may be met, if neccssaty, 
by training students in otter places where facilities are 
available. 

A survey of the needs of industries in Southern Tier 
counties of New Toik State, where courses mi^it be 
offered by Cornell University, has been made by tbe 
Collie of Engineering. Courses will be set up as 
rapidly as possible. 

THE SCIENCE CARAVANS OF THB GEN¬ 
ERAL MOTORS CORPORATION 

A14FBBD P. 6 loa:k, Jr., ttainuan of General Motors 
Coiporation, has announced the dedication of two sci¬ 
ence caravans to the vital task of arousing the nation 
to the necessity of intensifying its research aotmties.'^ 
He points out that hope of America, iu time of 
emergency as in time of peace, lies in the retorts and 
test tubes of its laboratories.^’ Both caravans will 
start within the next few weeks. 

Mr. Sloan, in his announcement, writes; 

Our decisJoa to send forth the * * New Parade of Prog¬ 
ress and the **New Previews of Progress" to spread 
the gospel of research is, wo are convinced, emineatly 
sound. Only a cursory glance at what is tiiAing plaee 
in the world to-day is needed to impress on one the impor¬ 
tance of constant search for new products and proeesses. 

And new products and processes will be equaHy hnpor- 
tant to take up the slack of men, mona^ and materials 
when our present emergency shall have ended. As a 
nation we should be spending ten-^en one hundred 
times as much as we do for research. 

The two G^etal Motors ahowa, presented without 
charge to the public, wiU demonstrate not only what 
industrial research and engineering haVe aceomplished, 
but also what may be expeoted tte lalK^ratories 
of the future if America takes advantage of its oppor¬ 
tunities. 

The Parade of Progress will bo presented 
doors, while the Pretiewa of progress is designed for 
indoor performanoes. Both will jreproduee the hij^ 
lights of the Omieral Motors exhibits at tte New Tbtt 
and San Fratirisco World’s Faintt. Th«^ were de¬ 
signed and eonstnioted under tte gener^ superriirion 
of l>r. Charies F. Kettering, vi^pvesident 
of reeeattb, and wiQ be sponsored by tte Department 
of Pufalio Bdetions, whieli is in idiaittB p 
,dent Paul Ooriett. ' 

The Parade, aitt fifty young 1!^ 

the larger cities of tte eonttli^ 

Witt''a pemonndl :qf 
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The Parade of Progress will travel in a oaravan of 
twenty^^two streamlined, ^v^-red ^Fntvtrliner^ trans¬ 
ports and tractor semi-trailer anita It ineludes a tent 
that will seat 1,500 persons, all with nnobstraeted 
views of the '^seieoee eirons’' stage. Colored f oores- 
cent tabes will illnminate the interior; the exterior will 
be flood-lighted in eok»r. It wiU inolade a small sam¬ 
ple section of the General Motors Futurama, exhibited 
at the New York World’s Fair; a diorama dramatis¬ 
ing improvements wrought in an American commu¬ 
nity by steadily bettered roads and vehides; an ex¬ 
hibit contrasting past and future American home in* 
terioTB; a seiies of dioramas picturing the small 
beginnings of great American industries ; an outdoor 
stage demonstration of paradoxes of friction and of 
the dastioity of materials; a display of aviation prog¬ 
ress; exhibits portraying progress in glass-making, 
coadicraft, gasoline and soientifle automotive service. 
Some of these exhibits will be completely automatic in 
motion and sound; others will be in diarge of demon¬ 
strator-commentators. 

Lild^t and power for the entire exposition will be 
supplied by a specially designed and constructed 
Diesd-deetrie plant, said by Mr. Kettering to be ^^one 
of the most complete mobile power plants in exis¬ 
tence.” 

THE POHTIKTH ANNIVBRSAKY OF THE 
ESSBAECH LABORATORY OF THE 
OENBIUL ELECTRIC COMPANY^ 

Fomr years ago E. Wilbur Bice, Jr., at that time 
vice-president of General Electric Company in charge 
of engineering and manufacturing, received a visit 
from two men, one an engineer and the other an at¬ 
torney. Th^ suggested the company should have a 
labomtoiy. There had been a problem in Mr. Bice’s 
mind since Edison’s famous lamp patent expired six 
yeafs previously that something should be done to im¬ 
prove the lamp; but how to go about it had not been 
decided. 

Pdhaps here was the answer. So Mr. Bice listened 
, di Albert G. Daria, then head of the patent depait- 
ment, and Dr. Charles P. Steimneb explained their 
idea of a laboratory where sdentifle investigations 
idight go forward m the incandescent lamp and other 
proUma ^^But these thit^ can’t go on without re- 
aearuh,” Sfc Davis declared. 

iBeilavob t It was what Mr. Rice hiibself had beai 
IhiryMtW Vet hardly anotoer executive in the ooun- 
had consideled such a step. In the 
disenssion that followed aU‘ thie^ men agreed that the 
^ire^ sepamto from the fac- 

^ doBars and its 
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best brains in trying to add one half of one per oent. 
to the efficiency of the generator and tranafonner, yet 
this current so carefully generated, transformed and 
trmismittod is sent into the lamp with an efficiency 
of something like five per cent, or less,” Mr. Davis told 
Mr. Rice, 

The ultimate result was that Mr. Bice’s recommenda¬ 
tion to the board of directors was approved without 
comment other than that Hr. Bice should exercise care 
in getting the right man to direct the laboratory. Dr* 
Willis B. Whitney, at that time a professor at Massa¬ 
chusetts Institute of Technology, was engaged. That 
was forty years ago, and on Tuesday, December 17, 
this notable anniversary was eclebrated by General 
Electric, with a program beginning in the afternoon 
and culminating in the evening with a dinner at the 
Mohawk Golf Club. The speakers were Dr. Karl T. 
Comptem, president of the Massachusetts Institute of 
Technology; Charles E. Wilson, president of General 
Electric, and Samuel Ferguson, president of the Hart¬ 
ford Electric Light Company, who was the first engi¬ 
neer of the General Electric laboratory, and Dr. Cool- 
idge, vice-president of the company and director of 
the laboratory. 

The laboratory had its beginning in Dr. Steirnnetz’s 
bam in the rear of his home in Schenectady. The bouse 
still stands, but the bam was burned soon after its use 
as a laboratory. Dr. Whitney came over three days 
a week to carry on experiments with Steinmets and the 
^’stafl,” which at that time consisted of one man, J. T. 
H. Dempster. After the fire, the laboratory was 
moved to a one-story frame building in the plant of 
the company which had been built two or three years 
earlier for a standardizing laboratory, but which had 
been discarded when this work was moved into a newer 
building. The structure was used until the spring 
floods in 1901 when the research laboratory was moved 
again, occupying the front part of the new standard- 
iziog laboratory. In 1904 it moved to a building of 
its own, adjoining, and later into its present home, 
two massive brick buildings. 

From Dr. Steinmetz’s bam to its present two large 
buildings in forty years—that is the story of the 
growth of research in General Electric Company. 

THE NATIONAL DEFENSE RESEARCH 
COMMITTEE 

of the guiding principles of the National De¬ 
fence Research Committee is to distribute the burden 
of research on problems of national defense in such a 
way as to cause the least possible interference with 
researrii already under way for the military services. 
Witb ihat in mind the committee has endeavored to 
anwpge for research to be done wherever practical in 
insiltittip}^ which bad not already been engaged in 
reaeai^ efforts connected with national defense. 6b- 
riOuriy in the application of this principle care must 
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be taken that progress is not delayed. Where one 
organizatiou is outstandingly qnalided to conduct a 
partxealar piece of research, the problem is turned 
over to that organization even though it may have 
other defense research work under way. On the other 
hand, as between two or more organizations approxi- 
inately equally well qualified to engage in a particular 
piece of research, preference is given to that orgauiza^ 
tion which does not have other defense research activi¬ 
ties under way. 

Thus far, the National Defense Research Couiinittee 
has authorized 126 separate contracts with a total of 
51 different academic and industrial establishments. 
Of this total, 80 contracts are with 32 different aoa> 
demic institutions and 46 with 19 different industrial 
concerns. 

The order establishing the National Defense Re¬ 
search Committee states that its purpose shall be to 
correlate and suppoit scientific research on mecha¬ 
nisms and devices of warfare except those relating to 
problems of flight included in the field of activities of 
the National Advisory Committee for Aeronautics. 
It may conduct research for the creation and improve¬ 
ment of instrumentalities, methods and materials of 
warfai'e* The committee has recently adopted the fol¬ 
lowing resolution as a general indication of the limits 
of its activity: 

The National Defense Bosearoh Committee, by reofion 
of the order of the Council of National Defense which 
established it, is concerned with scientific research on and 
development of new instrumentalities or materials of war, 
or of new materials or methods to bo used primarily in 
the manufacture of instruments of war; and of the im¬ 
provement of existing instrumentalities or materials of 
war, or of existing material or methods to be used pri¬ 
marily in the manufacture of instruments of war. Where 
a material or method is widely used or useful in industry, 
in addition to its use in the manufacture of instruments 
of war, as for example in the case of substitute materials 
of wide utility, the research and development involved do 
not lie within the province of the f^dbnal Defense Re¬ 
search Committee, but rather within the province of many 
existing industrial and scientifle research agencies, and in 
particular, when appropriate requests for investigation or 
research in such fields are made by government agoneios, 
within the province of the National Academy of Sciences 
and the National Research Council. 


COMMITTER ON FOOD AND NUTRITION 
OF THE NATIONAL RESEARCH 
COUNCIL 

At the request of Miss Harriet Elliott, head of 
oonsumet division of the Advisory Commission to 
the Council of National Defense, the National Re¬ 
search Council of the National Academy of Sciences 
has organized a committee to promote the develop¬ 
ment and application of nutritional science. A na¬ 
tional program for improving nutrition is in the plan¬ 
ning stage under the immediate direction of Direotor 
M. L. Wilson, of the Extension Service of the Depart¬ 
ment of Agriculture, and in this program the Com¬ 
mittee on Food and Nutrition of the National Re¬ 
search Council is expected to play an important part 
The membership of the committee includes physicians, 
biochemists and representatives of home economics, 
dietetics, agriculture and industry. A group of con¬ 
sultants and repi^sentatives from governmental ser- 
vlces with nutritional responsibilities are associated. 
It is anticipated that the work of the committee will 
have a bearing upon the national welfare not only for 
the time of the present emergency, but in later years 
as a continuing agency. The committee ia organized 
under the Division of Biology and Agcieulture, the 
Division of Medical Sciences and Division of 
Anthropology and Psychology. 

The membership of the committee is as follows: 

Executive Committee: Bussell M, Wilder, Chairmon; 
Helen S. Mitchell, Secretary; George R. Oowgillj Icle 
Macy Hoobler. 

Memhere: John N, Black, Henry Borsook, F. G. Bou¬ 
dreau, Joseph 6. Davis, C. A. Elvehjem, Philip C. Jeans, 
Norman JoUiffe, 0. G. King, James MeLester, S. 0, Pres¬ 
cott, Lydia J. Roberts, W. 0. Rose, Cullen Thomas, R. R. 
Williams, John B. Toumans. 

Government Eepreeentaiivea: Grace Bulman, William 
DeEleine, Martha M. Eliot, J. K. Fuller, Oolonol Paul E. 
Howe, B. M. Nelson, W* H. Sebrell, Iiouise Stanley, Com¬ 
mander Cliarlos Stevenson. 

Conaultante: E. V. MeCoUum, Jolm R. Murlin, Mary 
Swarta Bose, H. G. Sheman. 

Ex OififCio: Robert P. Griggs, Chairman, Division of 
Biology and Agrleulture; Lewis H. Weed, Chairman, Divi¬ 
sion of Medical Sciences; Carl E. Guthe, Chairman, Divl^ 
sion of Anthropology and Psychology; M. L. Wilson, 
National Defense Nutrition Program. 


SCIENTIFIC NOTES AND NEWS 


Da. Harbt N. Holmxs, head of the department of 
chMuistry at Oberlin College, Ohio, has been elected 
president of the American Chemical Society for 1942. 
Dr. Holmes will take office as president-elect on Janu¬ 
ary 1 at which time Professor William Lloyd Evans, 
head of the department of chemistry at the Ohio State 


University, becomes president of the society, succeed¬ 
ing Dean Samuel Colville Lixid, of the Univetsily of 
Minnesota. 

At a meeting in New Tork on December 20 of the 
fellows of the American Gh^ograpbicid S^iety^ 
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CuUum Ge<]graphieal Medal was presented to Dr. 
Bobert Cushmim Murphy, curator of oceanic birds at 
the American Museum of Natural History; the Charles 
P, Daly Medal, *‘for valuable or distinguished geo¬ 
graphical services or labors/’ ^vas presented at the 
same time to Professor Carl Ortwin Sauer, head of 
the department of geography of the University of 
California in recognition of ‘*his outstanding contribu¬ 
tions to geography as a teacher and research scholar.” 
The inscription on the medal to Dr. Murphy was 
^'Robert Cushman Murphy—^by following the sea birdsj 
to their haunts he has deepened our knowledge of the 
world of waters.” 

Sir Arthur Keith, master of Buckston Brown 
Research Farm at Downe, anatomist and anthropolo¬ 
gist, was elected an honorary member of the New York 
Academy of Sciences at the annual meeting of the 
academy, held in New York on December 11. 

Dr. Fred H. Albee, president of the International 
College of Surgeons, formerly professor of orthopedic 
surgery at the New York Postgraduate Medical School, 
received a bronze plaque designating him “the Man of 
the Year” for 1940 from the Greek letter fraternity, 
Kappa Sigma, at the annual Founders Day banquet 
held in Washington on Decemlier 10, The award was 
made in recognition of his achievements on bone graft 
surgery and in rehabilitation work. 

W. D. CoouooB and Stuart M. Crocker have been 
appointed vice-presidents of the General Electric 
■Company. Dr. Coolidge will continue as director of 
the research laboratory in Schenectady. Mr, Crocker 
will relinquish his work as manager of the department 
of air-conditioning and commercial refrigeration of 
the company at Bloomdeld, N. J., and will make his 
headquarters in New York City, where he will coop¬ 
erate with and be assisted by all commercial depart¬ 
ment® in furthering the general interests of the com¬ 
pany. 

The Scientific Society of San Antonio, Texas, at its 
thirty-sixth annual meeting, elected as president Col- 
pnel W* Lee Hart, Medical Corps, United States Army, 
no^ serving as chief surgeon of the Eighth Corps 
Area. 

Th» Detroit Academy of Natural Sciences has 
elected the following offloers for 1941: President, 
Robert T. Hatt; Yice-preeidimt, Bert Hudgins; Sec¬ 
retary, Bert Lambert; Treanurer, Fred Robinson; 
Member of the Council, Geprge Rawson. 

OrriOBRS for the coming year of the Botanical So¬ 
ciety of Washington have befCn elected as follows; 
Pret^ni, E. McMurtrey, Jr.; Vice-president, 
Victor F. Tapke; Beeordmg Secrete^, L- Edwin 
Coh^epoudmg Secretury, Marguerite S. Wil¬ 


cox; Treaeuw, Harvey L. Westover; CounseUors, 
John R. Magness, Earl S. Johnston; Eepresentative 
to the Washington Academy of Sciences, Melvin C. 
Morrill. 

The board of governors of the Society of the New 
York Hospital has elected William Harding Jackson, 
member of the law firm of Carter, Ledyard and Mil- 
burn, president of the society. He succeeds Berklie 
Henry, president for the past two years, who was 
elected vice-president. Augustine J. Smith, senior 
member of the board and a governor for thirty-eight 
years, was reelected secretary. Henry S. Sthrgis, 
vice-president of the First National Bank, was re¬ 
elected treasurer. 

Howard R. Barlow, associate professor of aero¬ 
nautical engineering, of the University of Minnesota, 
who has been acting head of the department this sum¬ 
mer during the absence of Professor John D. Akerman, 
has been made head of a new department of aero¬ 
nautical engineering at the Texas Agrrioultural and 
Mechanical College Station. 

Burqbss H. Jennings, of Lehigh University, has 
been appointed professor of mechanical engineering at 
Northwestern University; Carl C. Branson has been 
appointed visiting assistant professor of geology and 
geography. 

Dr. Michael Pbech, chemist at the Florida Citrus 
Experiment Station, has been appointed assistant pro¬ 
fessor of agronomy in the New York State College of 
Agriculture of Cornell University to fill the position 
held by Professor Benjamin D. Wilson, who died on 
September 5 of injuries suffered in an automobile 
accident. 

Dr. Robert D. Devries has been appointed director 
of the School of Hygiene and of the Connaught Lab¬ 
oratories of the University of Toronto. During the 
past twenty-five years he has been engaged in the work 
of these two institutes, having early in 1915 become 
actively associated with the late Dr. J, G. FitzGerald, 
whom he now succeeds. 

Db. Max Tbujiper, chief of the deparimeut of bio- 
chemiEftry and toxicology of St. Luke's and the Chil¬ 
dren's Hospital, Philadelphia, has been elected a mem¬ 
ber of the Board of Trustees of the National Farm 
School at Doylestown, Pa, 

AcooroinO to Nature the following appointments 
have recently been made in the British Colonial Ser¬ 
vice. P. R. Akehurat, agricultural officer, Nyasaland; 
L, H. Browne, agricultural officer, Nigeria; J. W. D, 
Goodban, agricultural offtcer, Nigeria; A. P. MacWil- 
liam, agricultural oiRoor, Trinidad; D, B. Murray, 
agricultural ofiSoer, Nigeria; P, Paine, agricultural 
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offioer, Nigeria; M. F. H. Selby^ botanist, Nigeria; 
N* Harris, geologist, Uganda. 

Db. Hekrv K. Svbnson, eurator of the herbarium 
at the Brooklyn Botanic Garden, sailed for Ecuador 
on December 20. The recipient of a fellowship from 
the Guggenheim Foundation, Dr. Svenson plans to 
study the plants on the coast of Ecuador and deter¬ 
mine what relation they may have to the plants of the 
Galapagos Islands. He expects to be absent for about 
four months. 

Dr. Cornelius P. Rhoads, director of the Me¬ 
morial Hospital for the Treatment of Cancer and 
Allied Diseases, New York, has been appointed a 
member of the National Advisory Cancer Council for 
a term of three years. The council cooperates with 
the federal government in the treatment of cancer 
throughout the country and in research and education 
to combat the disease. 

Db. Erhard Fernholz, chief of the Division of 
Chemistry at the Squibb Institute for Medical Ee- 
soarch at New Brunswick, N. J., disappeared on De¬ 
cember 14. It is reported in the press that the Fed¬ 
eral Bureau of Investigation has not been able to find 
any clue. 

Dr. E. a. Doisy, profcjssor of biological chemistry 
and director of the department of chemistry at the 
School of Medicine of St. Louis University, has pre¬ 
sented the first lecture under the Julius Stieglitz Me¬ 
morial Lectureship at the University of Chicago. The 
lectureship was established thnmgh joint effort of the 
Chicago Section of the American Chemical Society 
and alumni of the department of chemistry of the 
University of Chicago, 

Dr. Lancelot Hooben, of the University of Aber¬ 
deen, at present guest professor of genetics at the 
University of Wisconsin, spoke at the Iowa State Col¬ 
lege on December 13 on “Recent flavelopmcnts in the 
Evolutionary Theory” and on “Method and Prob¬ 
lems of Human Genetics,” The latter lecture was 
given at a meeting of Sigma Xi. 

Dr. Isaac Starr, Harteell professor of research 
thempeutica at the University of Pennsylvania, gave 
on November 13 the fourth annual Paul Reed Rock- 
wood Lecture of the College of Medicine of the Iowa 
State University. His subject was “The Ballisto- 
oardiogram; Its Contribution to Our Knowledge of 
the Commoner Diseases Affecting the Heart and Cir¬ 
culation.” 

Db, Frank H* Lahet, director of surgery at the 
Lahey Clinic, Boston, president-elect of the ianerican 
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second Floyd Wilooa; MoB^ McimiiM Lectiire on 
oembor 16, before JUton County MedieaJ Society, 
Atlanta. His subjeot ifos “The Management of Qa^ 
trie, Duodenal and Jejunal LesionB.” 

J. D. Bebnal^ associate director of research in 
crystallography at the University of Cambridge, gave 
an address on “The I^yaics of Air-raids” at the Royal 
Institution, London, on December 3, 

The American Mathematical Society is endeavoring 
to increase interest in questions of the application of 
mathematics by special lectures and symposia de- 
signedl for engineers and applied mathematioiauB and 
intended to call the attention of pure mathematicians 
to problems in the applied field. As the initial lec¬ 
ture in this connection, it is planned to have Dr. C. 
Rossby, of the U. 8. Weather Bureau, speak at the 
joint meeting of the society and the American Associa¬ 
tion for the Advancement of Science in Philadelphia 
at Christmas time. His subject will be “The Mathe¬ 
matical Problems in Meteorology.” At the February 
meeting of the society, it is planned to devote Friday 
afternoon to applied mathematics. First, tbei'e will 
be tedks by Dr. W. A. Shewhart, of the Telephone 
Laboratories, on “Statistios” and by Professor J. J. 
Stoker, of New York Univmeity, on '^he Mathe¬ 
matical Problems Connected with the Bucklixig of 
Elastic Plates.” Further lectures of Ihis type are 
planned for future meetings. 

The Hoffmann Scholarship of the Chemists' Club, 
established by the late Dr. William F, Hoffmann, will 
be available for the school year 1941-42. Candidates 
are limited to men entering the last year of post-grad¬ 
uate work leading to the Ph.D. degree in ohemiataiy or 
in ehemioai engineering in an institution of reoagm^Eed 
standing. Applications will be considered after Janu¬ 
ary 1, but will not be accepted after April 16. Har¬ 
vey H. Grice, a candidate for the Ph.D. degree in 
chemical engineering at the Ohio State University, 
has been awarded the Bloede Scholarship of the club 
for the school year 1040-41. This scholandiip, which 
was founded in 1016 hy the late Dr. Victor G. Bloede, 
was originally given every year. Appointments are 
now to be made in oltcEmate years; the stipend is 6^0. 

Two graduate fellowships in chemistry have been 
established at the University of Buffalo by the Bu^alo 
Electro^Ch^ieal Company. The fellowdiips will pro¬ 
vide the holders with $1,060 each for the academic 
year. During hk tenure eadi be engaged 

in research work under the sttpatyisioii bf the depart¬ 
ment of chemistry and will be a candidate for the 
d^ree of doetmr of philoso^y. 


The Iowa State College rebriyid a 

Medical Association, formerly professor of surgery at gift of $10,000 fnmi Bo^ite £. ^ 

the Medical Sdioo] of Tufts College, delivered the On acc^ting ^e gift, 
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This fond wiQ: be lifted^ in oooperatibu with the Soil 
Covtsemtioii Berviee, for the study of eoil erosion. 

T^b Cslifornia Commission^ e body created by the 
governor of the state to aid the recent Golden Gate 
Saposition, has presented exhibits valued at $80,000 
to the University of CaKfomia. Among exhibits sent 
to other institutions, two went to the Buffalo Museum 
of Science in BuffalOi N. Y. These were the demon¬ 
stration of Human Heredity and ^ Migration of the 
Eaeea of Man* The Museum of Science and Indus¬ 
try in Chicago received the model of the San Frau- 
cisoo-Oakland Bay Bridge. The Griffith Observatory, 
a part of the Los Angeles City Park System, received 
the exhibit on Nuclear Charge, otherwise known as 
the Soap Bubble Gun, and Stanford University ac¬ 
quired the exhibit of the Embryology of the Sala¬ 
mander, which was prepared in cooperation with Dr. 
V. C. Twitty, of that university. 

Ik an article in Industrial Standardisation R. P. 


Anderson^ chairman of the American Standazds Asso^ 
ciation, states that despite the war situation in Europe, 
the American Standards Association has continued its 
support of the International Electrotechnical Com¬ 
mission and also of the International Standards Asso¬ 
ciation* While much of the international work is at a 
standstill and the future situation is uncertain, it is 
maintaining contacts with a number of foreign stand- 
ardiidng bodies and continuing to obtain copies of 
their standards wherever possible* So far, the asso¬ 
ciation has encountered no great difficulty in sending 
and receiving communications from these groups 
abroad and its file of foreign standards has becm in¬ 
valuable to American firms filling orders for export. 
Even the British Purcbaaing Commission has found it 
neoessaiy to call on the association on numerous occa¬ 
sions for standards and specifications which they did 
not have themselves. Recently the American Stand¬ 
ards Association has received copies of the second 
edition of the International Electrotechnical Vocabu¬ 
lary, which is being distributed in the United States. 


DISCUSSION 


perceptual disorientation during 

LANDING OP AIRPLANE 

Ukdxb the above title in Sciknck, November 22, A. 
D. Moore described an illusion which he had noted dur¬ 
ing landings of airlinera, and be raised a question on 
the possibility of trouble in case a pilot was confronted 
vrith unusual conditions that might make him subject 
to this illusion. Writing pwrtly as a pilot with a Bjou- 
sand-and-some hours, but more as a physicist, I feel 
sure the illusion will not cause any such trouble, but I 
should like to add a point to Moore's explanation. 

Briefly, the illusion is this: Loedcing across the ship 
from a seat in the passengers' cabin, when the ship had 
Started to skim along the runway," the field "appeared 
to ^lope down forward at an angle of about 15 de¬ 
grees." This illumon continued after the wheels 
touched tiie ground, even though Moore turned his head 
lepsatedly between Aat window and one on his own 
si^, through which the ground "remained horizontal." 
But, the plane, wife a low remaining speed, 

wheel^ through a abort turn to taxi back, the phe¬ 
nomenon abruptly ceased." 

In ea^lftiiatioz^ Moore notes feat dur^ each flight 
before sueh an <^servatiOn he bajd got accustomed to 
fee fact feat fee window frame feies were horizontal 
and vertical^ eo it was natural to persist in thinking 
of fee hofeifeital ones horizontal even when fee 
^und aefe ferou^ fee fra^ was no longer parallei 
fe fe<^. This fe mdeed as I can te^y in 

^ 13, of eaploring 

life had been wrecked on a 


beach and lay heeled over some 10 or 20 degrees, and 
feeling seasick, apparently because of the conflict of 
such evidence with that of my semicircular canals and 
other internal senses. 

There is more to it, however, in my opinion. Airline 
pilots use their controls and throttles with most expert 
smoothness. In their hands the ship changes its atti¬ 
tude and its speed with none of fee bumps of a railroad 
train or an automobile. And the cruising speed is so 
high that in stopping the ship with a backward acceler¬ 
ation of the order of 20 per cent, of gravity there is 
time to build up this acceleration very gradually and 
then maintain it for a long time. 

Let us apply these principles to the approach and 
landing. In the straight glide, for perhaps a mile or 
two, fee ship is nosed down and the passenger gets 
used to the downward slope of the floor and of the 
"bcuTzontal” frame lines of the windows. The speed 
is aknost constant, the propeller thrust and the for¬ 
ward component of gravity being balanced by fee 
drags of fee ship and its flaps, which are usually down 
for most of this time. Nearing the airport boundary 
fee throttles are closed smoothly, reducing the propel¬ 
ler thrust to zero and thereby introducing a consider¬ 
able backward acceleration. But during this change 
the nose is rising and fee flight path is becoming more 
levot So, as the backward acceleration grows, the 
forward component of gravity fades out. The pas¬ 
senger, however, so l(mg as he keeps his eyes within 
fee ship! has no way to teU backward acceleration from 
forwaifd gravity. If the changes are smooth enongh, 
and prdpeziy correlated as to time and magnitudes, 
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hiB vianal illusion of the cabin as a Axed frame of 
reference may be corroborated by false evidence from 
his semicircular canals and all other physiological 
moans of sensing what is horizontal. With all these 
BonscB combining to mislead him, it is no wonder that 
he may discredit the little glimpses of the ground 
through these small and distant and apparently sta¬ 
tionary windows. 

After the wheels touch, the aerodynamic drags 
weaken gradually, but the wheel brakes take their place 
and the backward acceleration may not change much. 
So it is reasonable that the illusion should persist 
sometimes nearly to tlie end of the run. Then, when 
the ship wheels around and the engines start up for 
taxying, the acceleration is quickly changed from back¬ 
ward to forward; so in the oases observed by Moore, 
**the phenomenon abruptly ceased.” 

To create this illusion, ax»d to maintain it during the 
change from aerodynamic drags to wheel brakes, the 
ship must indeed have to be handled very smoothly. 
But these airline pilots are smooth I 

On the practical question of the possibility of a pilot 
being misled by this illusion, it must be noted that 
experienced pilots are already disillusioned as to their 
sense of level, and they are also well trained on how 
the ground should look in a landing. 

This does not mean any lack of use for the sense 
of level, but only that its use is not what the layman 
would expect. The principles applied above, to ex¬ 
plain Moore's phenomenon, apply also to turns. In 
them, centripetal acceleration acts like the backward 
acceleration in a landing, to mislead our sense of level 
The only difference is that in the turn it is not through 
the side windows, but ahead, that tlie horizon appears 
not horizontal. If the ship is correctly banked for the 
turn, however, she seems level to all senses hut that 
of sight. So the pilot uses his internal senses of level 
to And the correct angle of bank, well knowing that 
what he senses is not really level, ai^^he uses his eyes 
to And the true level 

This separation of the internal and visual senses of 
level, and their concurrent but independent uses for 
different purposes, is therefore a very important part 
of pAoting. The ability to separate them has to bo 
acquired in learning to Ay, because Aight is the only 
activity in which accelerations can grow so smoothly 
and with so little angular velocity as not to warn us 
of the difference between acceleration and gravity. 
Having acquired this ability, however, and having had 
to put some real effort into its acquisition, the experi¬ 
enced pilot can be counted on to apply it in lan^liT^g 
on any airport that he can see. So there is no appre¬ 
ciable chance of his being misled by Moore's Aluaion. 

David L. Webstbe 

STAmrmw) TTnivtositt 


SPATIAL DISORIENTATION DURING 
LANDING FROM AIRPLANE 

The type of spatial disorientation reported by Pro¬ 
fessor A. D. Moore^ in connection with the landing of 
an airplane is by no means unknown to experimental 
psychologists, although too little attention has been 
paid to it in the literature on space-perception. The 
basic principle, as Professor Moore suggests, is that 
of the oonAiot of two spatial frames of reference, both 
of which reside in the visual Aeld of the observer, but 
one of which is more closely related to the directional 
system of the observer's body. The ground, as seen 
through the near window, occupies a sufficiently large 
visual angle to dominate the perceptual process and 
consequently to provide a *Hrue'' system of horizontal 
and vertical directions. As seen through the far win¬ 
dow it is imbedded in the framework of the interior 
of the plane, and is consequently seen as tilted. The 
underlying principles have been discussed, although 
with different examples, by Koffka,* Wertheimer^ and 
others, and the phenomenon has even crept into at 
least one elementary text-book.* 

Whether or not this is a newly discovered phe¬ 
nomenon is, however, of no importance. What is to be 
emphasized is that this type of ^‘Alusion,” and the 
underlying psychological principles, may too easily be 
overlooked, not only in aviation but in any Aeld of 
activity in which the perception of space is an impor¬ 
tant factor. In seeking for the determinants of our 
perception of spatial directions we are apt to concen¬ 
trate on the vestibular functions to the neglect of visual 
organization. In the example which Professor Moore 
cites, the problem is essentially visual. I am inclined 
to think that the solution which he proposes will not 
prove satisfactory. It might be noted, however, that a 
sub-committee on problems of perception has recently 
been organized in connection with the program of the 
National Defense Research Committee. The problem 
might well be referred to this committee. 

R. B. MacLeod 

Bwakthuobe College 

THE HEAT OF SEROLOGICAL REACTIONS 

The only attempt to measure directly the heat of 
an antibody-antigen reaction known to us is that of 
Bayne-Jones.^ It is generally admitted that his result 
is much too high.® We have recently completed mea- 

1 A. D. Moore, BCIKKOE, 92: 477, 1940. 

2 K. Koffka, ^ * Principles of Qestalt Psychology,'' 1935. 

8M. Wertheimer, Zaek. /. Psychol, 01: 101-205, 1912. 

< E. G. Boring, H. S. XiOogfeld, H. P. Wdd, ^'Introduc¬ 
tion to Psychology,^’ 1989. 

18 . Bayne-Jones, Jow. Jmmanol., 10 : 003^ 1985. 

» F, C. Smith and J. Marrack, FrW. *7o«r. ISwp, Path., 
11: 494, 1930. 
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Burements of the heat evolved when an antigen (hemch 
cyanitt of Susf^on eamaUculatum) reacts with an 
immune serum containing the corresponding antibody. 
In the region of antibody excess, where no precipitate 
is formed, a value of about 3.0 calories per gram of 
antigen nitrogen was found (measured at 31^ C.). 
Since the molecular weight of the antigen is 6,800,000, 
this eorreapouds to about 3,300,000 calories per mol of 
antigen. It is believed tliat this value is probably 
accurate to about 20 pet cent. By extrapolation from 
analyses of specific precipitates, it was calculated that 
the above result corresponds to about 40,000 calories 
per mol of antibody. The magnitude of the result 
would presumably be different when the antibody and 
antigen were mixed in different proportions, and 
Would probably bo different for antigens of different 
molecular weights, on account of the different numbers 
of specific combining groups. Details will be pub¬ 
lished elsewhere. 

William C. Boyd 

Evans Memohial Hospital, 

Boston ITnivebbitt Sgbool or Meuioinb 
John B. Conn 
Donald C. Gmsoo 
G. B. Kistiakowskt 
Richard M. Roberts 

Harvard University 

LINNAEUS ON MAN'S NATURAL HISTORY 

I HAVE just received, from Miss R. E. Dose, from the 
Department of Agriculture, dated October 23, 1940, 
the note given below, which may be of general interest. 
It is an extract from a book containing correspondence 
of John George Gmeiin with Carl Linnaeus and others, 
edited by Dr. William Henry Theodore Plieninger, and 
published at the order and expense of the Royal Acad¬ 
emy of Sciences of St, Petersburg, Stuttgart, 1861. 

On page 55 of this book there is a letter written by 
Linnaeus to Gmeiin from Upsala on February 14,1747, 
Here is a translation of a part of this letter: 

It would not please, if 1 placed the man among the 
anthropomorphous; but man knows himself. Let us aban- 
^don words, 1 do not care what words we use; but from 
thee, and from the whole world I want an answer to this: 
What is the difference between man and ape, difference 
which would be based on natural history f Most definitely 
1 see no difference. I wish some one could show mo even 
one distinction! Should I call a man ^'ape" or an ape 
^*man,^’ all the theologians would be after me. Yet, for 
the sake of science, I should have done it. 

ALBii^ Hrdli5ka 

U. 8. National Museum 

RESIONATZON OR EQUANIMITY? 

The syatem of weights shared by the Englirii-speak- 
iug world Is often regarded as a cross to be borne with 


resignation. In our opinion it should be borne with 
cheerful equanimity; its minutiae test the memory and 
sharpen the wit. The table we have prepared may be 
useful to the student of science who is trained to think 
in terms of the metric system within the laboratory and 
in the English system elsewhere. Though not very use¬ 
ful to foreign students visiting our laboratory, this 
table at least entertains them. They are presented 
with a copy but are not asked to memoriBe it. 


Ordinary System op Weights 



1 grain (pearls) 

50 mg. 

1.296 grains (pearls) 

= 1 grain (ordinary) 

64.8 mg. 

3.086 grains (ordinary) 

:: 1 carat (m.) 

200 mg. 

1.027 carats 

= 1 carat (1877) 

205.6 mg. 

6.30 carats (1877) 

= 1 scruple (apothe¬ 


cary) 

1.206 g. 

1.200 scruples (apoth.) 

~ 1 pennyweight 



(Troy) 

1.365 g. 

1.140 pennyweights 
(Troy) 

1 dram (avoirdu¬ 


pois) 

1.772 g. 

2.194 drams (av.) 

- 1 dram (apothe¬ 


cary) 

3.888 g. 

7.29 drams (apoth.) 

= 1 ounce (av.) 

28.860 g. 

1.097 ounces (av.) 

= 1 ounce (Troy A 



apoth.) 

31.103 g. 

12.00 ounces { Troy & 

= 1 pound (Troy & 
apoth.) 


ajiotb.) 

373.241 g. 

1.215 pounds (Troy & 

= 1 pound (avoirdu¬ 

apoth.) 

pois) 

453.59 g. 

14.00 pounds (av.) 

= 1 stone 

6.350 kg. 

2.00 stones 

c 1 quarter 
= 1, flask (mercury) 

12.701 kg. 

2.68 Quarters 

1.833 flasks (Hg) 

34.019 kg. 

= 1 keg (nails) 

45.359 kg. 

1.00 keg (nails) 

c 1 short hundred¬ 

weight 

45.859 kg. 

1.120 short hundred¬ 
weight 

= 1 long hundred¬ 

weight 

50.802 kg. 

1.607 long hundred 
weight 

r 1 small barrel 

(lime) 

81.65 kg. 

1.080 small barrels 
(lime) 

= 1 barrel (flour) 

86.90 kg. 

1.020 barrels (flour) 

= 1 barrel (fish) 

90.72 kg. 

1.400 barrels (fish) 

~ 1 large barrel 

(lime) 

127.00 kg. 

3.571 large barrels 
(lime) 

= 1 kip 

453.50 kg. 

2.00 kips 

= 1 short ton 

907.00 kg. 

1.120 short tons 

= 1 long ton 

1016.04 kg. 


Ina|>eotion shows that with few exceptions the defln- 
ers of our units have successfully avoided the monoto¬ 
nous uniformity of the metric system by allotting no 
more than an equitable share of zeroes to the ratios 
between successive units. In order to bring into line 
the few exceptions which did slip by we suggest that 
the simple change of redefining a stone as 13 6/7ths 
pounds instead of 14 would make the stones and quar¬ 
ters accord more closely with the rest of the system, 
leaving only the ounces, the keg and the kip to be 
dealt with. 

W. H. Forbes 
D. B. Dill 

Harvard TTniyehsity 
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LATTICE THEORY 

Lattice Theory, Vol. XXV. Colloquium Publications, 
By Gabbutev BiBEHOvr. v4-155 pp. New York: 
American Mathematical Society. 1940. 

Thb past decade has seen a tremendous and con¬ 
tinuing growth of interest in modem abstract algebra. 
AJgebraie concepts and technique have been found to 
be frequently applicable to other branches of mathe¬ 
matics as well as other sciences, and their fundamental 
value has been emphasised thereby. 

A major portion of algebraic study has been con¬ 
cerned with mathematical systems consisting of a set 
of elements which behave with respect to two opera¬ 
tions very much as ordinary numbers do with respect 
to addition and multiplication. In studying subsys¬ 
tems of the same type as a given system one usually 
considers the meet and join of any two of them, and 
finds that these are again subsystems of the same 
abstract type. Thus one may again abstract and study 
a new type of mathematical system consisting of two 
operations and a set of elements whoae behavior with 
respect to the operations is now like those of subsys¬ 
tems with respect to meet and join. The application of 
algebraic research technique to this most recent phase 
of abstract algebra is a study which has strongly at¬ 
tracted many American algebraists and one of the most 
prolific workers in the field is Garrett Birkhoff, who 
has called the subject Lattice Theory, 

BirkhoflTs book is the first comprehensive treatment 
of the subject and its applications. It contains all the 
recent major developments in the subject in a unified 
form which will make the book an inspiring research 
reference for the relatively large number of research 
algebraists interested in the field. The exposition is 
clear and well written and should prove of great value 
in satisfying the demand of non-specialists in the sub¬ 
ject who have been anxious for several years to obtain 
a text by the use of which it may be jjroiBsible to present 
the subject as a graduate course in modem mathe¬ 
matics. 


The Universitt of Ohioaoo 


Aubiak Albebt 


PORAMINIFBRA 

A Catalogm of Foramw^fere^ By Bbookb F. Elus 
and Anobtjna R. Messika, 30*000 pp. The Ameri¬ 
can Museum of Natural History. $100.00. 

Tub natural sciences have reached a stage in their 
development where the scientist is almost buried under 
the knowledge with which he has to deal. No longer 
can he make this knowledge usable by merely OTganix- 
ing it. He must now suminari»e it and catalogue it as 
well. 

The summarudng and cataloguing of man’s knowl¬ 
edge of even a relatively small bran<di of one of the 
naturkl scimiees* such as a single group of animals, is 


a laborious task. When the group contains more than 
18,000 species the taidc calls not cmly for mn^ labm^, 
but for great organising ability op the part of the 
scientist and laige-aoale financial backing by some 
interested institution at govemmeht bureau. Few 
scientists have had the ambition to plan summarieB 
or catalogues of this seope^ fewer still have had the 
courage and energy to undertake their preparation, 
and veiy few, indeed* have had the ability to enlist the 
necessary financial support and carry the work 
through to completion. This catalogue is proof, how¬ 
ever, that, given the man, such projects can be suc¬ 
cessfully carried out 

Because of their importance as index fossils in the 
search for petroleum and for other reasons the 
Foraminifeza have received a good deal of attention 
from biologists and paleontologists in recent years. 
Much has been published concerning them in many 
languages. Some 18*000 living and extinct species 
have been described. The mere cataloguing of these 
species must have been a huge undertaking. The 
preparation of an Uluatrated catalogue was a task 
on which only a brave and optimistic man would have 
dared to venture. That Professor Ellis Sd undertake 
it is proof toat he was both courageous and an opti¬ 
mist. That he completed it is proof that he was a 
practical idealist. 

Undoubtedly the most practical thing which Pro¬ 
fessor Ellis did when he planned this project some 
ten years ago was to enlist the cooperation oi Mjss 
Messina* who shares with him the credit for its suc¬ 
cessful conying through. With the generous aasist- 
anoe of toe Work Projects Administration, toe Ameri¬ 
can Museum of Natural History, Columbia University 
and New York University, these autoors have pMr 
pared and issued one of the most volumifious «n^ 
publications relating to the natural soienees that has 
ever appeared in print. A staff of 125 artists, bibli¬ 
ographers* editors and other assistantB was engaged 
for six years in the preparation of toe mauuBeripi and 
its printing. 

liie 39*000 pages of toe catalogue eontatn one or 
more %nreB of every species of foraminiferan, living 
or extinct* a leferenee to toe original description of toe, 
species, a transcript of toe or^tohl di^ipticm, a 
record of the time range, type locality and geograihie 
range of each epeeiee, toe depository of the ty|>e 
maiB and a list of bibtiograiMc Tcfecen^ !I!here 
are also included a disousrion and hibltograpliy of eato 
genus, with a type iieference, a tr^nsoript cif toe origin 
nal description and toe name of the genotype when, a 
genotype wan destrimted by the orii^hid atto ^ 
pages ci toe eatolc^e ato typ^ 

binders to pmrit future reaeritoge^^ 
tion of ad^cma! pages eoni^tog deseri|toxns 
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giMm snd Bpeoi«s wiM he issued by the Depart- 
rneut el HiaropiileDatcdogy cf tbe Axaerioau Museum 
of ifatural History. 

The books are printed on sturdy paper. Their pages 
wUl need to be strong if they are to withstand the 
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eonstant wear whieh sueh indispensable reference vol¬ 
umes are sure to ireeeive at the hands of biologists and 
paleontologiata for many years to come. 

B. P. H0WBI4L 

PanfcsvoH TTKirsasirr 


SOCIETIES AND MEETINGS 


THB TEXAS ACADEMY OP SCIENCE 

On Saturday, November 0, the Texas Academy of 
Science closed its three-day annual meeting held at the 
Plaza Hotel, San Antonio. The Texas Federation of 
Nature Clubs (Dr. Leo T. Murray, of Baylor Univer¬ 
sity, preMmt) and the Texas Wildlife Federation 
(Dr. Walter P. Taylor, of A. and M. College, regional 
representative, chairman) were cooperating organiza¬ 
tions. The meetings included fifteen teehnieal sessions, 
two public general sessions, three business sessions, six 
luncheons and speeial dinners and the annual dinner 
beside the business, technical and social sessions of the 
Collegiate and Junior Divisions of the Academy. An 
estimation of attendance places the number of separate 
individuals who were present at one time or another 
at well over one thousand. 

Speakers following the Thursday dinner were: 
Colonel H. A. Finch, U. S. A., on the ^'Science of 
National Defense,” and Dr. Bob^ Montgomery, of 
the University of Texas, on ''The Effect of Monopolies 
on Our National Defense Program.” 

Following the Friday dinner Dean Oscar A. Ullrich, 
of Southwestern University, president of the academy, 
presented his presidential address, ^^The Adolescence 
of Social Science,” He was followed by L. B. King- 
inan, of the Federal Bureau of Investigation, who 
spoke on “The Science of Crime Detection.” 

The Collegiate division of the academy, which con¬ 
sists of student chapters in the various colleges of the 
state, hdd three scientific, a business and a luncheon 


session during Friday and Saturday. About 100 divi¬ 
sion members attended. 

The Junior division, consisting of high-school chap¬ 
ters throughout the state, presents its main program 
at the regional spring meetings. This is necessitated 
by the large area of the state. At the annual meeting 
only officers' conferences, prize and outstanding papers 
sent in from the preceding regional meetings, and 
local papers participate. However, twenty-three 
papers and a division breakfast appeared on the pro¬ 
gram. 

Local collies, museums and learned societies of San 
Antonio all participated in forwarding the plans for 
the meeting and in contributing to success. 

There developed a strong movement, in the interests 
of forwarding some special plans to be announced 
definitely later, for maintaining a continuity of 1940 
plans through 1941, and Drs. 0. A. Ullrich, of South¬ 
western University, Frederick A. Burt, of A, and M. 
College, Otto 0. Watts, of Hardin-Simmons Univer¬ 
sity, and S. W. BUsing, of A. and M., who served 
respectively as president, secretary, treasurer, and rep¬ 
resentative to the council of the A. A. A. 8., will con¬ 
tinue in their offices until the time of the next annual 
meeting. Over 100 new members were elected to mem¬ 
bership, and 29 members of one or more years standing 
were by vote transferred to the list of fellows. 

Fbkderick a. Bukt, 
Secretary 


REPORTS 


DEFERMENT FROM MaiTARV SERVICE 
OF SCIENTIFIC MEN 

tTiai qu^on of defenunt from miUtar, serrioe of 
saieMed men in six edentifle fields in iudnstry and edn- 
WdoiMtl instiitntioiu is the sobjoot of a report in an- 
met to a request of Clareao^ A. l^kstra, director of 
^ootiyo Swriee Sjiatem. It is signed by Dr. 
iMdeb preddent of the Johns Hopkins Uni- 

Tond^, luad Hr. FVadt B. Jemet^ pnaident of the 
Asodday of Hoienoes. The report vos pre- 
pkhed nafidr tim auepices e)^ the Hationid Academy of 
BeieiMos the on Militair Affairs of 

; ^il^-Hatimiel'' ‘Qomuiittee: "Bchhmtioh ,and Defense, 
meii^ Ihy dd Ameidwu OotmeU mi Edueation 


Both because your letter asks for a prompt reply 
and because the entire structure of the defense pro- 
gi'am is not yet sufficiently dovdoped to indicate the 
full extent to which scientific personnel should be ex¬ 
empted temporarily or permanently from military 
serviee, it ia impossible at this time to express an 
opinion as to the whole field of fundamental and ap¬ 
plied sdenoe. 

All diat thia statement attempts to do therefore ia 
to coyer those fields of aeience in which the conditions 
seem elearfy to indicate the general coarse that should 
be pumed in the best interests of tiie national defense 
prognun. As to the other fields of science, supple- 
nm^taiy statements may be issued as soon as tbsy eon 
be more ffioroutfiily studied from the standpoint of 
geaerd procedure. Individual eases for defonamit un- 
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doubtcdly exist in all of them at the present time and 
more will develop as the defense pro^am expands. 

Experience of every nation engaged in the World 
War and the conditions under which the present con¬ 
flict in Europe is being waged point directly to the 
necessity for proper employment of scientific person¬ 
nel and of those competent to train such personnel, to 
a continuous supply of newly trained personnel, and 
to the penalties incident to assigning them in large 
numbers to purely military service where others with¬ 
out their special training can function equally well. 

At the moment, the fields of science in which the 
present and prospective personnel situation in relation 
to the needs of the defense program clearly require 
careful consideration of requests for deferment by 
both university presidents and heads of industrial 
laboratories are as follows: 

Medicine, dentistry and pharmacy. 

Biology, bacteriology and any other branch of biolog¬ 
ical science which bears directly upon problems of medi¬ 
cine or the public health, safety or interest. 

Chemistry. 

Physics. 

Geology and geophysics, including such specialized 
fields as meteorology, hydrology and cartography. 

Engineering, inclnding civil, electrical, chemical, me¬ 
chanical, agricultural, sanitary and mining. 

You request advice which will be of assistance both 
to nniveraity presidents and heads of industrial lab¬ 
oratories. Their problems of deferment are similar 
although not identical. The college and university is 
concerned both with the training of men and in the 
conduct of fundamental research. The industrial lab¬ 
oratory is concerned primarily only with the conduct 
of research. 

So far as college and university presidents alone are 
concerned, questions of defoment of both students and 
faculty are involved in all six fields. 

Ill the training function, the inskiftitions vary as to 
the extent of spe(iiaIization in the areas above. Recom¬ 
mendations for deferment should be made for students 
only in those fields in which the institution is ade¬ 
quately e<i[uipped both in personnel and facilities to 
provide an adequate and comprehensive educational 
program. 

Until July 1, 1941, the situation as to students in 
science, both undergraduate and graduate, appears to 
present no immediate problem in view of (4£) of 
^‘Selective Training and Service Act of 1940.'^ If 
further deferment beyond July 1, 1941, for students 
(particularly graduate) is made possible it may pre¬ 
sent no special problem. 

An exception requiring immediate determination 
for permanent exemption of students from miJitary 
field service until after graduation may exist in certain 


fields, imedicine, dentistry and pharmacy, where 
there will be large demand for trained men in both 
the military and civil sectors, and where, because of 
the character of the training required, a deficiency of 
supply of qualified personnel can not be made up by 
intensive specialized training. 

Deferment should be requested for advanced under¬ 
graduate and graduate students who, in the judgment 
of the college and university administrators, will be 
specially qualified to contribute to the defense pro¬ 
gram if permitted to complete all or a major part of 
their study before entering the military establishment 
or a defense industry, or who are required to replenish 
a depleted instructional staif. Such requests should be 
on an individual basis and only for those in good 
standing, majoring in the respective field, and who 
have completed at least two years of college. 

In all six fields university presidents should request 
deferment of members of the teaching staff who in 
their judgment are essential properly to maintain the 
efficiency of the institution in the continuous training 
of students necessary in the operation of the defense 
program or in the effective conduct of research and 
development problems assigned to the institution in 
connection therewith. 

The industrial laboratory and some graduate schools 
employ trained personnel often in group or team 
operations which require not only highly skilled indi¬ 
vidual scientists and engineers but likewise men ac¬ 
customed to working together in close cooperation. 
Subtraction of a single key man from such a group 
may seriously handicap or even substantially destroy 
the efficiency of the group to fimction. 

The problem of the industrial and university re¬ 
search laboratory concerned with a present or pros¬ 
pective defense program is not only one of retaining 
an adequate number of highly trained research men, 
engineers and skilled technicians but also one of main¬ 
taining the integrity of research and development 
teams. This is because mdustriol reaearoh and de¬ 
velopment is a coordinated group activity. 

Research directors should request deferment of 
highly qualified men whose training and experience 
arc such that their withdrawal will cripple the ability 
of the laboratory to function effectively in the defense 
program. 

In addition to trained scientists and engmeers, the 
industrial and university laboratoiy is largely depen¬ 
dent on skilled craftsmen, such as draftsmen, instru¬ 
ment makers, etc. Request for deferment of skilled 
men in these categories is indicated unless they can be 
replaced. 

For thb National Aoademt^f Soibnoks, 
Frank B. Jkwbtt, President 
For thr Buboohhittbb on Mhotart Atstaxba, 
Isaiah Bowman, Chmrtnan 
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SPECIAL 

A PVRTHKR NOTE ON THE IDENTITY OF 
VITAMIN H WITH BIOTINi-» 

In a previouB coaunuoicatioa^ we reporter] that a 
preparatioii of crystalline biotin methyl ester possessed 
vitamui H activity to a very high degree. This ob¬ 
servation provided additional and direct support for 
our earlier conclusion* that vitamin H and biotin are 
^^eitber identical or indeed closely related compounds/’ 
The sample employed in the investigation'^ was a solu¬ 
tion of 160 Y of crystaUine biotin methyl ester in etliyl 
alcohol that Jiad been kindly furnished us by Professor 
F. Kdgl. This material, which had been isolated from 
egg yolk, was shown by our assays with the rat cura¬ 
tive method to contain 10,000 vitamin H units per nig. 
We now wish to report confirmation of the vitamin li 
activity of biotin by assays of crystalline biotin methyl 
ester isolated Ijy us from a liver concentrate. 

The first crystalline product we obtained from the 
liver concentrate possessed the same crystalline form 
as reported by Kogl and Toiinis'' but showed a slightly 
higher melting point of 164*^ in contrast to that of 
148° reported by them. It also showed a somewhat 
higher biotin activity (about 20 per cent.) when as¬ 
sayed against the sample furnished us by Kdgl. The 
vitamin H assays, likewise, wore proportionately 
higher. In view of this somewhat higher molting 
point and activity, we became in teres tt*d in determin¬ 
ing wdiethcr further purification were possible. 

By repeated crystallization of the compound from 
a mixture of methanol and ether, a product of con¬ 
stant melting point and biotin activity was obtained 
which melted sharply in the Kofler micro-melting 
point apparatus at lfi6-167° (unoorrccted), a melt¬ 
ing point 18-19° higher than that reported by Kogl 
and Tdnnis, The compound crystallized in long thin 
plate-like crystals from the metlianol-ether mixture 
but crystallized in needles from chloroform by the 
addition of petroleum ether as described by Kdgl and 
Tdnnis, A full presentation of tlic chemical and 
physical properties of the compound will appear clse- 
whjre. The biological activity and melting point of 
the pure biotin methyl ester were oonfimicd by several 
separate isolatidns. Furthermore, sublimation in 
vacuo followed by crystallization from a mixture of 

1 In this cooperative rosoalreh reportodi here, the Cornen 
group hoa been responsible for the chethleal work and for 
the biotin aasAya, and the Wostem Besorve group for the 
vitamin H assays. 

« The authors would like to express their ^preciation 
to W. O. Frohrlng, president of the S.M.A. CTorporation, 
for his Interest and gonuine cooperation and to the re* 
search staff of the S.M.A. Corporation and Mias Eleanor 
fbr teohnicol asaiatanee in the biotin assays. 

TV, du'Vigimaud, Melville, P. Gydrgy, 0. Bose, 

, v?, Qydrgy* I>. B. Melville, D. Burk, V, dii Vigneaud, 

ffdllbtCK, 91: 1940. 

Kdgl and B, Tdnnis, Z. Physiol. Chetn,, 242 ; 43, 
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methanol and other did not chaiige the melting point, 
crystalline form or biological activity. 

Using the yeaet growth method,^ we have compared 
the biotin activity of our purified crystalline material 
with the biotin activity of the vitamin H preparation 
(34 vitojiiin H units per mg) that we had used as an 
arbitrary standard in our previous communication/ 
Expressed in terms of vitamin H units, the various 
preparations of purified product that we have made 
have all eonBislontly yielded, in the yeast growtli 
method, the high value of 27,000 (--10 per cent.) 
vitamin 11 units per mg. Direct vitamin H assays of 
our crystals, made on rats by the curative method, are 
in agreement with this high potency. 

It may be added that Professor Dean Burk, using 
Ehimobium trifolii Strain 209, has found that our crys¬ 
tals possess “coenzyme R activity” of maximum ob¬ 
served potency, half-maximum growth being obtained 
at: about 0.00001 y per cc of growth medium and 95- 
100 per cent, maximum growdh at 0.0001 v per ec. 
This confirms, with strictly pure biotin ester, the con¬ 
clusion of Nilsson, BjaU've and Burstrom," and of 
West and Wilson® that coenzyme R and biotin are 
identical. Our crystalline biotin ester was also found 
to be eflcctivcj jn pnuaoting the growth of Clostridium 
hiitylieum Strain 21, by Dr. D. W. Woolley, of the 
Rockefeller Institute for Medical Research. Dt*. Wool¬ 
ley’s quantitative comparison of iliis crystalline ma¬ 
terial with Kogl’s stunple, made by assay with this 
organism, confirmed the ratio of potencies given above. 

Ill conclusion we may state that the crystalline biotin 
eater prepared by us, purified to constant melting point 
and constant biotin activity, po.ssessea such an ex¬ 
tremely potent vitamin H activity—far beyond any 
previously known degree of activity—as to leave no 
doubt that vitamin H and biotin are one and the same 
compound. The behavior of the material in our 
hands has convinced us that wo are dealing with an 
individual compound possessing the several bioIf>gical 
activities mentioned in tins note. 

Paul Gyorgt 
Catharine S. Rose 

The Babies and Childrens Hospital, and 
Department of Pediatrics, School of Medicine, 
Weistken Keseeve University, Cleveland 
Klaus Hofmann" 
Donald B. Melville^*^ 
Vincent du Vigneaud 

Department of Biochemistry, 

Cornell University Medical Comjcok, N. Y. 

E. E. SuoU, R- E. Eakia and R. J, Williams, Jowr. Am. 
Chem. Boc., 62: 175, 1940. 

T B. NUiow, G. Bjiilfvo and D. Biirstrdxn, 
schaftm, 27: 389, 1939. 

“ P* M* Weet and P. W. Wilson, Science, 89: 607, 1939. 

^Dr. Hofmann’s participation in this work has been 
made t^ible by a fellowship granted to him by the So¬ 
ciety for Ol^mlcal Industry, Basle, Switzerland. 
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AN IRRADIATED NON-VIRULENT ANTI¬ 
RABIES VACCINE 

We are attempting to improve antirabies vaccines 
for animal prophylaxis and for treatment of man. 

The mouse potency test developed in our laboratory 
has proved reliable^-and has shown that commer¬ 
cial phenolized vaccines of 1937 to 1939 for the most 
part failed to inimuhize mice, whereas chloroformized 
vaccines immunized, provided two to five times the 
stated dose was employed.^ 

New vaccines arc now being developed and tested in 
mice and dogs with the folloMing results. First, we 
found that to immunize mice about 1,000 mouse intra¬ 
cerebral lethal doses of virulent tissue culture virus 
were required and 60,000 doses of irradiated nou'viru¬ 
lent virus.'* Sftcond, we learned that to immunize dogs 
weighing about 600 tim(\s as much os mice, 500 times 
this dose of irradiated virus was required. Since tissue 
culture virus contains a relatively small number of 
mouse (loses per cubic centimeter, 33,000, large volumes 
Avere rGqun*od to contain the proper number of doses 
for dogrf^—300 to 500 cc. As this volume was imprac¬ 
tical for vaccination, attempts were made to increase 
the litre of virus in the tissue culture, but without 
success. On the other hand, a tenfold concentration of 
culture virus without Joss of immunizing potency was 


cc. From these infected mouse or dog brains an irra¬ 
diated non-virulent vaccine was prepared as follows: 

A 1 per cent, emulsion of virus-containing brain 
tissue was homogenized and then centrifuged at 600 
r.p.m. for 5 minutes and the supernatant removed. 
This supernatant, in order to immunize, must titre 
330,000 mouse doses per cc and be free of relatively 
large particles. It was rendered non-virulent by 20 
minutes* exposure to ultraviolet light. 

Tins material was then tested for its immunizing 
potency, as illustrated in the following protocol. 
Thirty mice were each given intra peri ton eally a single 
injection of 0.5 co (1,600,000 doses), thirty mice, 0.1 
<?c (330,000 doses), and tliirty mice, 0.1 cc of vaccine 
diluted ten times (33,000 doses). Throe weeks later 
these vaccinated mice plus similar non-vaccinated con¬ 
trols were tested for immunity against graded doses of 
virulent virus injecUuJ into the gastrocnemius muscle. 
Table I shows that 0.6 cc and 0.1 cc of vaccine pro¬ 
tected the mice against at least sixty-four times the 
minimum fatal dose for non-vaccinated mice, and that 
0.1 cc of vaccine diluted ten times protected them 
against four doses. Numerous experiments with mouse 
and dog brain vaccines and with various strains of 
street virus as the testing agent have given similar 
results. 


TABLE I 

IMMUNIXI.VO I’OTKNCT OF lURADlATFD 1 VKR CBNT. SUPERNATANT MOUSK BUAIN VlHCS FOR MlCB 
Virulence of brnln-vlru« before irradiation, O.OS cc xlO-’ 

Virulence of 1 per cent, brain-virus supernatant following 36 minutes* Irradiation « 0 


Immunity of Alice Vaeclniited with Graded Doses of 1 Per Cent. Irradiated Vaccine 


Amount of vaccine 


No, of mouse 
intracerebral 
lethal doses 


Mortality of mice following Intramuscular injeotlon of 0.01 cc of 
virulent virus In dilutions : 


Amount of 
immunity 
In minimum 



In vaccine 

1 : JO 

1 ;20 

1 :40 

1: 80 

] ; 100 

1 : 320 

1: 040 1: 1280 1 

: 2660 

lotbal doaes 

0.5 <‘t; . 

1,000,000 

1/5* 

2/5 

0/6 

0/5 

0/5 

1/6 



04 

0.1 “ . 

330.000 

2/5 

0/5 

1/6 

0/6 

1/0 

O/f) 

— — 


64 

0.1 “ (of 0.1 pt>r cent. 
vncdnt») .. 

33.000 

V4 

0/5 

1/6 

2/5 

2/5 

1/6 



4 

None.. 

0 

- 

- 

4/6 

4/5 

3/6 

3/6 

4/6 6/0 

a/-* 



• 1/6 * 1 of 6 mice died of rabies following the test injection. 
-*Dil!Uioii not tested. ^ 


achieved readily by freezing and drying procedures, 
so that 0.1 cc of concentrated irradiated vaccine im¬ 
munized mice to the same extent as 1.0 co of uncon- 
ceiitrated vticcine. 

Infected brain ti,ssue, however, remained the most 
potent source of vims. Brains from infected prostrate 
Swiss mice or 1-month-old dogs titred 33,000,000 or 
more mouse lethal doses per cc—this is 1,000 times the 
titre of tissue culture virus; guinea pigs generally 
titred 3,000,000, and rabbits 330,000 mouse doses per 

3 L. T. Webster, Jour, Exp, Med,, 70: 87, 1939. 

2 R., W. G. Wyckoflf and C. E, Beck, Jour, Immunol,, 
39: 17, 1940. 

® K, Habel, V, S, Pwh. Health Eep,, 66: 1473, 1940. 

*H. L. Hodes, L. T. Webster and G. I. Lavin, Jour, 
Exp, Med,, 72: 437, 1940, 


The irradiat(Hi vaccine was tested in dogs with re¬ 
sults illustrated by the following protocol. Eight 
young beagle dogs weighing about 300 times as much 
as the test mice were given intraperitooeally 30 oe of 
the non-virulent irradiated vaccine; eight were given 
10 cc three times at weekly intervals, an amount at 
least 300 times the dose neciessary for mice; eight* dogs 
received 6 cc of commercial chloroformized 20 per 
cent, vaccine intraperitoneally, and eight dogs were 
left unvaccinated as controls. Four weeks following 
the first injection all dogs were given 0.26 co of 6 
per cent, street rabies virus into the neck muscles of 
each side. Table II shows mortalities from rabies: 
eight of eight controls, 100 per cent.; four of mx 

* Two of these dogs died of distemper early in 
course of the experiment. 
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TABLE 11 

lUMUNlKJNO EpyBCt IN Doos OP iBttAOlATKD BRAIN 
ANTIIlABlIOa VACCINK 


Vaccination ot dogs 

Day of death 
from rabiea 

Per cent, 
mortality 
from rabies 

Irradiated vaccine. 30 cc. 

1 doe* ^. 


0 

Irradiated vaccine. 10 cc, 

S dOftef? - - - r - , r . - 


0 

Chloroformtsed vaccine, 0 
cc. 1 dose. 

20. 23. 40, 43 

07 

No vaccine—eontrolw ,.. 

17. 20, 25. 27, 30, 30, 37, 41 100 


dogs given chlorofomizcd vaccine, 67 per cent.; none 
of the sixteen dogs given in’adiated vaccine, 0 per cent. 

Total mortalities to date among vaccinated and non- 
vaccinated dogs following test inoculation of rabies 
virus are shown in Text-Fig. 1 as follows: 115 of 136 
noD-vaccinated dogs, 84 per cent.; 45 of 62 receiving 
5 cc of commercial phenolized canine vaccine sub¬ 
cutaneously, 72.6 per cent.; 22 of 44 receiving 5 cc 
of commercial chloroformized canine vaccine, 50 per 
cent.; 25 of 32 receiving less than 20 cc of the 1 per 
cent, in-adiated vaccine, 78 per cent.; 2 of 10 receiving 
20 cc, 20 per cent.; whereas only one of 35 dogs given 
30 cc, and in one test 40 cc, succumbed to the test injec¬ 
tion, 3 per cent. 


Per cant 



J)o 0 e 5cc, 5cc. <S0cc. ?0cc. 30’40cc. 

Kowte 5ubc. 5ubc. Iper». I per. I per. 

FlO. 1. 


This irradiated vaccine retains its immunizing ca¬ 
pacity after 9 months' storage at 40° F. 

Experiments on further concentration of vaccine and 
optimum route of inoculation are in progress. 

Leslie T. Webster 
J. Casals 

The Laboratories of the 
Eockkkellbr Instittitk 
roR Medical Besearch 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN INEXPENSIVE APPARATUS FOR DRYING 
FROM THE FROZEN STATE 

Spkciallv prepared calcium sulfate, ^^Drierite," has 
been 8Uggt*sted^ as an economical desiccant for drying 
biological materials in vacuo from tlie frozen state. 
A simple, inexpensive apparatus has been devised for 
application of this principle lo the preservation of 
virus and serum proteins. 

The apparatus, shown in Fig. 1, is constructed about 
the large size (26 quart) National Canner Retort,® 
(A), which serves as the desiccant chamber. This 
retort can be purchased at low cost and most of the 
associated parts can be assembled in the laboratory. 
The retort comes equipped with a rubber gasket and 
an inside wire rack. In the cover are 4 fittings with i 
indh standard pipe threads. The fittings are removed 
and 2 holes closed with standard plugs. A third open¬ 
ing is used ns a vacuum release thi^ough the attached 
calcium chloride bottle (B). The fourth opening is 
rebored and threaded for a § inch pipe elbow for the 
vacuum lead (C) (i inch pressure tubing). In the 
center of the cover on additional hole is drilled and 
tapped with a 1 inch pipe thread; into it is screwed 
an 8 inch length of i inch O.D. brass tubing (D) for 
connection with the manifold (E). Into the lower end 

IB, W. Flosdorf and S. Muddi Jour, Immunol, 34: 
469, 1938. 

»National Pressure Cooker Company, Eau Claire, Wis- 
COQSill. 


of (D) is sweated anotlier brass tube (F) which 
extends within the retort to i to 1 inch of the bottom. 

The manifold (E) is li inch O.D. brass tubing 16 
inches long. The 16 outlets (G) are 5/16 inch O.I). 



brass tubing li inches long placed 13 inches apart at 
on angle of 60° from vertical. All brass to brass 
joints and manifold caps are soldered or brazed and 
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the threaded joints in the cover are sealed with "Apie- 
Short lengths of i inch pressure tubing (H) 
are used to connect the fi’eezing and drying containers 
(I) to the manifold outlets. Construction and mount¬ 
ing of supports and of 2 sheet copper trays (J) for 
holding freezing mixture are evident. Castor oil may 
be used on the bevelled rubber gasket for sealing the 
retort, 

The ‘'Drieritc” is held in 3 circular baskets (K) of 
hardware cloth, 3i inches high by 11 inches in diam¬ 
eter, constructed with a tubular central opening 
through which passes the pipe extension (F). The 3 
basketis are stacked in the wire rack supplied with the 
retort and may be removed st^paratcly or as a unit 
for regeneration of the desiccant. Details of the re¬ 
generation procedure are given by Flosdorf and Mudd^ 
and for this a cheap gas oven is applicable. 

The desiccant chamber holds 26 pounds of “Dric- 
rite,*' the total capacity of which is 400 cc without 
regeneration. The single run capacity is 125 to 150 cc 
and a Cenoo Hyvac pump has proven adequate. 
Either preliminary freezing with a Dry-Tce-ttlc6Upl 
mixture or the degassing-self-freezing procedure** may 
be used, though the former method is recommended. 
Standard freezing and dr^ung ooiitainera and connec¬ 
tions obtainable on the market are used. 

The apparatus shown may be constructed for ap¬ 
proximately $35.00 or less and 1ms been flexible and 
reliable in practice. It occupies only 4 square feet of 
table space. 

A. R. TAYim 
J. W. Beard 

Duke llNmiafliTY School or Meiuctne 

CONVENIENT HEAT FILTER FOR TISSUE 
ILLUMINATORS 

In the quartz rod tissue illuminator described by 
Kiiisely^ and in use at our laboratories, a large amount 
of heat aecoinpaiiies the passage light through the 
tissues. This occurs because sonfe 85 pitr cent, of the 
enoi’gy consumed by the usual electric light bulb used 
as the light source is emitted as heat. The heating 
of tlic tissues being examined is usually minimized by 
flowing a continuous stream of properly warmed 
Ringer^s solution over the area under observation. 
This treatment is not vei^ convoniont experimentally, 
and, as Knisely points out,^ somewhat disrupts normal 

5 Sealing Compound James G. Biddle C/ompany, 

1211-13 Arch St., PhiJadclpliia, Pa. 

< E. W. Flosdorf and S. Mudd, op. oit* 

B Ibid, 

1 Aided by a grant from tlic Rockefeller Foundation 
Fluid Research Fund of the School of Medicine, Johns 
Eopkins ITniversity. 

2 M. H. Knisely, Anat, Men., 58 (SuppL); 68; Proc. 
8oc. jE^rp. Bioh and Med., 32; 212: Anat. Meo., 64 
(Suppl.): 499. 

f M, fl, Knisely, Anat, Sec., 64 (BuppI): 499, 1936. 


physiological proeeases. It was fotind in our laborib- 
toz:y that ilie insciHon of a douUe thickness of 
pensive '^heat-filter” gloSs (Cenoo 87806) at the }m$3k 
in the quartz rod light conductor cuts down the heat 
transmitted to the tissue to at least one seventh of its 
previous value, yet reduces the intensity of light trans¬ 
mitted by only a small fractiem. In general, this 
means that the heat transmitted i» bo st^l as to be 
safely absorbed by the tissue and thus the use of 
Ringer^s solution as n cooling agent may be avoided. 

Ejekbbwt a. Pohl 

CAttNlMSns iNfimTUTION or WASHtmTOK, 

Baltimore, Mn. 

AN ELECTRONIC RELAY FOR HEAT 
CONTROL 

Several letters have been sent us stating that the re¬ 
lay in the circuit we described^ clmtters when operated 
on 115 volts a-c. Our relay, equipped with a 50 n - 116- 
volt 60 cp.s coil, does not chatter but we also have found 
that many of the same type do. This chattering can be 
avoided by connecting a 450-volt 4 microfarad con¬ 
denser (the electrolytic tubular typo can be used) 
between the point marked C in Fig. 1 of the previous 
article and the No. 3 prong of the socket for the 25L6G 
tube. The positive terminal of the condenser should 
be connected to C. Using this condenser and sfaortihg 
the 1000 ohm resistor nearest C, we have also been 
able to use the Potter and Brumfiehl rekyi type PRA-1 
with a 110-voll 60 cps coil, whose contact Ore rated to 
carry 20 amperes a-c. There are, of course, many 
other makes of relays that can be used. 

Albert C. Hall 
Lawbbkce j. Heidt 

MAfiHAOHUflETTS INSTITUTE OF TECmfTOLOCY 

1 Science, 92; 133. 
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